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Electrie Driving of Toolsin the Baldwin it, and use leather belts for the same to do exactly the same amount of machine 
Locomotive Works, Philadelphia. work. driving. The Westinghouse engines drive 

——- The Baldwin locomotive shops located dynamos, and the dynamo current is wired 

Three years "ago, in 1892, we first began possibly at 15th and Buttonwood streets, to the independent motors on the tools 


to votice the appearance of the electric Philadelphia, as those placid thoroughfares shown in the engravings. The steam engine 
motor as a machine 

. shop drive, applied 

| in some cases to 


machine tools indi 
vidually, and in 
other cases to indi 
vidual sections of 


line shafting in ma 





chi e shops. 
| \s a matter of 
course the older 





a steam engineers 
~ smiled at the idea ; 
it was really amus 
ing to hear these 
electrical fellows 
tall Did not the 
steam engine have 
to turn the dynamo 
to make the current 
to turn the little 
. electrical engine 
which drove the 
individual machine 
tool, or the section 
of machine shop 
line shaft? Then 
why this House- 
That - Jack - Built 
:' multiplication of 
needless elements 
between the grate 
bars and the final 
effect ? Was it not 
4 


enough to have to 
introduce a_ costly 
ind delicate steam 
engine without the 
ibsurd interposi 
tion of a lot of 
electric current gen 
erating and electric 
current using ele Fig. 1. 
ments between the 
engine fly wheel 
and the finally 
driven machine ” 
So the gray mus 
4 tachios lifted at the 
ends, and the eager 


iT. , 
young electricians 
=. bustled about in 
their ways, and the 
steam engineers 
waited calmly for 
the electrical fel- 
=. lows to tumble 
$6. ver themselves 
and never get up 
a again. The tumble 
bs lias come. Unhap- 


>; pily for the gray- 
irds, it was not 


me young men 
ith the dynamos 





ho fell down. 
With the aid of the 


trical current Fig. 2. Fig. 3. 
electrical curren 2 
n. 


ELectric DrivinGe or Toots IN THE BALDWIN LOCOMOTIVE SHOPS. 
e youths can 


ke the very commonest slide valve engine pass through the works, have put, in round which formeriy drove the Baldwin shops 
ever designed and make the coal pile stay figures, 250 horse-power of Westinghouse exerted itself mainly in bending big belts 
With them a good deal longer than the engines in place of 500 horse-power of a around pulleys, and turning shafts which 





high efficiency steam engineer can keep much more expensive type of steam motor, labored in their effort to resist the strain of 








$41 











these big belts. The actual effort used in 
cutting the wire chips, which was the ulti 
mate object of all the overhead maze of line 
shafting, and countershafting, and pulleys 
and belts in the Baldwin shops, was per 
haps not 10 per 
cent, of the power 
delivered by the en 
rine Atall events 
half the formerly 
necded evlinder 
diameter is now 
ample to run these 
great shops, which 
ure the largest of 
their kind in the 
world, and employ 
5,500 men when 
running full 
Hence the Baldwin 
experiment cannot 
be held as in any 
way of limited sig 
nificance. It must 
be accepted as a 
broad, general fact, 
amply sufficient for 
the stable basing of 
future practice. 

And it is well to 
say here that there 
is no iconoclastic 
basis to the engi 
neering direction of 
the Baldwin shops. 
There is no follow 
ing after strange 
gods, no vainglo 
rious desire to be 
first in the field, 
no wish to show 
the rest of the ma 
chine-shop world 
the right way to 
do things 

The Baldwin 
shops have discov 
ered, through years 
of experience, that 
heavy pieces are 
more cheaply han 
dled by cranes than 
by unaided muscle ; 
such a crane as they 
wished to place 
above their wheel 
lathe floor could not 
be put in place if 
the wheel lathes 
and boring mills 
were to be driven 
by belts and coun 
tershafts in the 
usual machine-shop 
manner, The crane 
must go in, there 
fore the belt drive 
must go out, since 
the two could not 
be used together. 
There is still plenty 
of line shaft and 
plenty of belting, 
ind a very great 
many countershafts in use in the Baldwin 
locomotive shops, and some of these things 
may linger there for long years yet; it all 
depends on the price of little motors 
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It is easier for the workman 
little 
little hard rubber knob at its 


nothing else. 


to move a bright brass lever, with 


a nice, clean 


vigorous 


handle 


wilderness of 


end, than it is to give a tug ata 


greasy wooden shipper reaching 


upward in the gloomy coun 


tershafts and line belting overhead in the 


ordinary shop 
the workman to see by 


davlight than by candles and lamps, as he 


It is easier for 





Fig. 4 





Fig. &. 
must if all the light 
the shop from overhead is absorbed by black 


which can be given 


belting and shafting. 

But it was solely, as before stated, because 
or 10-ton 
piece quicker and cheaper than men alone 


a crane can pick up and carry a 5 


can do it, that the Baldwin shops put an 
electric drive into their wheel lathe room. 

The little brass lever, with the clean black 
rubber handle, and the daylight came in as 
incidents, not as ends sought. 

The engravings show the caves of gloom 
on either side of the lathes. There 
are spaces in which the line and countershafts 
and the leather belt drive still reign 
The 
aspect of the wheel lathe floor is by 
the Baldwin 


wheel 


supreme cheerful  open-day 


no means universal in 
shops as yet. 

But daylight must finally become 
The line 
shaft and the countershaft may linger 
the leather belt 
absorb 


the rule in machine shops. 


long, and may 


machine oil, to 


con 
tinue to get 
slack, to demand new lacing, to load 
grinding countershafts and squeaking 
loose pulleys, but the day of leather 
belt driving has gone, and the day 
of daylight in the machine shop is surely 
dawning. 

The engravings given here are so full, and 
so thoroughly the 
incident to the use of the electric drive, that 


display simple details 


little description need be given. The 
pictures tell the story. 
Fig. 1 isa general view of the Baldwin 


wheel lathe room, with a 10-ton, traveling. 


electric, Sellers crane overhead. This view 


shows the delightfully clear and cheerful 
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appearance of the room no less strikingly 
than the smaller, more 
Fig. 2, 
looking to the west, taken in the noon hour, 
While it is true that 
the double skylight of this wheel lathe room 
gives it 


does general view 


given in which is a complete view, 


with everything still. 


a great advantage, it is none the less 
the 


right and left is largely due to the wilder 


true that darkness of the rooms at the 
ness of overhead shafting and pulleys and 

belts which do not 
appear in the wheel 
the 
electric motor drive 


room, because 


has taken its place. 
sefore the electrive 


drive was put in 
the wheel room 
was, as I am in 
formed, very dark 
indeed 

Fig. 3 is a view 


of part of the bank 


of wheel lathes on 


the north side of 
the Baldwin wheel 
room, looking west 
This view shows 
very clearly the 
wrought-iron coun- 
tershaft and motor 
frame applied to 
these lathes, and 
the belt between 





Fig. 7. 


ELECTRIC 


the small pulley on the high-speed motor 
shaft the 
pulley overhead 

shaft. The 
bolted to two 
bolted to 


and countershaft driving 


which 


large 
drives the upper 


cone wooden motor base is 
wrought-iron brackets, in 
the left-hand the 
uprights of the wrought-iron counter-shaft 


frames. 


turn face of 


Fig. 4 shows very clearly the electric drive 
as applied to a small quartering machine. 


Fig. 


5 shows the electric drive as applied 


DRIVING OF 


to the heaviest of the Baldwin quartering 
machines. This is a massive tool, the bed 
the design affords 


a model of elegant simplicity, and with its 


alone weighing 35 tons; 


neat and excellent arrangement of the elec 
tric this 
justly said to represent thé latest and best 


drive beautiful machine may be 


practice in locomotive tool building, and I 
deeply regret that space docs not permit the 
insertion here of such engravings as would 
fully represent its general appearance and 
construction, This quartering machine was 
built by Bement, Miles & Co., and | think 
no one who sees it will deny that its place 
is among the masterpieces of the tool build 
er’s art. 

Fig. 6 
shaft frame and electric drive as applied to a 


shows the wrought-iron counter 
boring mill ; the engraving is so complete as 
to demand no special description, The dark 
ness of the distances is particularly notable 
although the high sile windows have an ad 
ditional light above each 

The temptation is strong t 


multiply ex 
amples of the Baldwin electric driving, be 
cause its success is so great in the way of 
convenience and added light, and the econo 
my in driving power is so marked, but space 
compels me to rest with the views already 
given. I may add, however, that there isa 
decided gain in output due to the perfect 
readiness of the motor to operate at all times, 
and to the more delicately suitable speeds 
can be had 


which through 


independent 





Fig. 6. 


Toous IN THE BALDWIN LOCOMOTIVE 


The 


almost 


the Baldwin 


exclusively 


motor driving men in 


shops work on piece 
prices, and their strong preference for the 
independent electric drive can only be ex- 
plained on the ground of increased product 
with the same labor. Part of 


is undoubtedly due to increased light, but 


this increase 


the increased light cannot be had while the 
overhead belt and countershaft drive is used, 
so that all the increase of output is justly 
credited to the electric drive. 
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Fig. 7 shows the pulley side of the G 
multipolar motor, standard *‘M” typ: 
exclusively by the Baldwin shops fo 
driving, built by the Gibbs Electri 
Milwaukee, Wis. Fig. 8 shows th« 
construction of the ‘‘M” type of G 
motor. I hope soon to give an illust; 
of the heavier ** F 


’ type driving a ro 

in one of the largest American stee] 
The ’ type ar ut 

adjusting (ball and socket) and self 

The fran 

sists of two pieces only, rabbeted and | 


bearings of the ‘‘M 
with a sight-feed oil gage. 


beyond the possibility of accidental sh 
There are also \ 

the 
brush 


of the frame parts 


novelties introduced in brush h 


and in the brush and holder 

insure cool runni: 
Up to9 K. W. the brush 

the 

being so near perfection that no sp 

Al ! 
wires are held i: 


connections, which 
durability. 
fixed and need no adjustment 


occurs with any change of load. 
nections, cables and 
what is oft 
Th 


ture is of such design and so perfect] 


positions, thus avoiding 


t 
source of annoyance and danger 


vided with radiating surfaces that in n 
the 


more than 86° Fabr. above the atmos; 


does temperature of these motor 


and the best insulating material is so f 
used as to enable the armatures to end 
final test with alternating current of 
volts potential for crosses and groun | 
unusually severe test for low potentia 
The Gibbs type **M” m 
1,150 revolu 


per minute for the 400-pound, 2 K 


paratus 


vary in speed from 


2 horse power motor, to 950 revolu 
for the 1,540-pound, 9 K. W., 10 bh h 
power motor, there being three siz 
3, 4, 
two extremes, 


and 64 horse-power between | 


l inspected the Gibbs shops at 


waukee and found an equipme: 
excellent tools operated under a | tl 
standard system of close inspect 
which probably accounts in part 
least. for the excellent results giver 1) 
the Gibbs motors in use at the Bald it 


shops. The design of the motors is s 


ple and substantial, and presum 


electrically correct ; 1am not com 
to pass an opinion on this last poin 
that the 
type of machi: 
really exceptionally good. 


} 


however, macl 


work on this ‘**M” 


do know, 


From this extensive example of ele: 
machine tool driving with all its ad) 
tages of low power cost, incre 
efficiency, improved lighting, and acc 


ability to workmen, the discriminat 


Fig. 8. 





SuOPS. 


machine shop superintendent can draw b 
one conclusion. 

The heavy line shaft and countershaft at 
the heavy leather belt are costly coal eatet 
light 
largely 


their room is very 


to be preferred to their compat 


and absorbers ; 
and the sooner they go the better for all cor 
cerned. 

Half the coal 
from evening shades to noonday brightnes> 
the abolition of the ladder and 


saved, the change of lig 


the overhe a 
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r and overhead belt lacer, all of these are 

is of value to be gained. The Baldwin 
ps have shown the way clearly enough ; 
tric driving is not an experiment ; it is a 

e scale solid economical fact, and the 
rintendent who neglects this example 

be indeed a follower of the old school 

PATRICK DROLAN 
Oilicers Western Foundrymen’s Associa- 
tion, 


\t a recent meeting of the Western 
ndrymen’s Association, the following 
ers were elected for the ensuing year 
’resident, John M. Sweeney, of the Chi 
Consolidated lron and Steel Co., 
| rvey, Il] 
Vice-president, A. W. McArthur, Rock 
rd Foundry Co., Rockford, Il] 
lreasurer, O. T. Stantial, Illinois Mallea 
Iron Co., Chicago, Il. 
Secretary, S T. Johnston, Whiting Found 
Equipment Co., Chicago, Il 
EXECUTIVE COMMITTEI 
B. M. Gardner, Jron Trade Review 
(. A. Sercomb, Schwab & Sercomb, Mil 
ikee, Wis. 
lames Frake, Chicago, Ill 
Geo. M. Sargent, The Sargent Co., Chi 
vo, Ill. 
W.N. Moore, Joliet Stove Works, Joliet 


—->-—__—_ 
Screw Machine. 


We present an illustration of a screw 


whine, which though it conforms to what 
has come to be regarded as the standard 
pe, has some special points of interest, 
ind is certainly very neat and substantial in 
ppearance 

Special facilities have been provided for 
iintaining proper alignment, by moving 
the head stock, bodily, either vertically or 
terally ; the fact being recognized that 
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collar on front end of front box, and wear is 
taken up at the rear of same box 


3 


Passing through the spindle is a 1,',-inch 


hole; the hole in the chuck closing tubs 
being $2 inch diameter—to admit 7 inch 
stock 

The cone is for a 2% inch belt, and the 
largest ste p is 9 inches The wire feed is 
the well-known Parkhurst, which feeds the 
stock and opens and closes the chuck by the 
movement of a single lever and without 
stopping the machine 

The turret revolves automatically on 
hardened and ground steel center bearing 
and the locking mechanism is constructed 
throughout of hardened tool steel 

The cut-off slide is operated by rack and 
pinion, and the tool posts are provided with 
a parallel and rigid adjustment by means of 
taper wedges, 

There is a double-friction countershaft 
and the machine is furnished with a lever on 
the turret slide, instead of the turn stile, if 
preferred It swings over the bed 12} 
inches; has a turret 62 inches diameter 
with six 1l-inch holes. The length of cut 
that can be taken is 5$ inches, and the 
greatest working distance from turret to 
spindle is 20 inches. The bed is 52 inches 
long, and the machine weighs about 1,200 
pounds. It is built by the Kempsmith 
Machine Tool Co., Milwaukee, Wis 

Sn 


Improved Keyway Cutter 


We illustrate herewith an improved key 
way cutter, built by Baker Brothers, of 
Toledo, Ohio. This size machine is known 
as the No. 2, and will cut keyways up to 
16 inches long by 2 inches wide. It is the 
same machine as illustrated in our issue of 
July 6, 1898, but since that time has been 
greatly improved. 

Among the changes made may be men 
tioned the extension of the quadrants in 
such a manner that a support is given the 
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regulates the depth of cut 


rage the total cle pth of kevw iy 
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ind fixtures are furnished for cutting in 


ternal ratchet teeth and polygonal shaped 


orifices of various kinds 





KEYWAY, CUTTER 


rt ccurate maintenance of alig ment is of table both in front and in the rear, thus 
el prime importance in the satisfactory work effectually preventing all spring in same, dial plate graduated in both sixty-fourths The cutter bar having an upper and lower 
ld ing of screw machines and conducing to accuracy of work. The and thousandths, enabling a very fine ad- support is held securely against any tend 
iS Pine spindle is of forged crucible steel with table is adapted to tilt in either direction justment to be made, and insuring duplica ency to spring away from the work, and 
m yround bearings, and runs in phosphor and the amount of taper per foot isalways tion, A third gage is provided for regu the construction is such that no chips or fine 
pe particles of iron can get into the bearings 
it below the cutter, as the chips are certainly 
al conducted out and away from the working 
si? parts of the machine. A centering plate is 
furnished with each machine, with a set of 
ler bushings for different size holes With this 
id device work can be chucked accurately by 
r its bore, and the keyway cut central 
CC 


A new device for the reverse motion has 


been added, which is shown at the side of 














the main frame It consists of a shifter rod 
with an upward projecting end traveling in 
‘ suitable bearings Pivoted to a fulerum 
slightly above this rod is a weight lever 
whose lower end is slotted lengthwise. On 
this end is fixed a block which is bored out 
to receive the stud clamped to shipper rod 
between its two bearings. When either of 
the tappets on the stroke regulating disk 
strikes the upward projection of the rod 
the motion thus imparted to it is used to 
reverse the machine through the medium of 
a shifting fork and internal shifter rod 
traveling inside of the rear shaft, and oper 
ating a pair of friction clutch pulleys. The 
weight being thrown by this movement 
gives an additional impulse to the shifter 
rod, and insures a better grip on the friction 
pulleys. Resting as it does on either side of 
the center it exerts a continuous pressure on 
the rod, thus effectually preventing all 
tendency of the clutches to slip 
The cutter bar has a quick return, which 
movement is accomplished by different diam 
eters of driving pulleys. All gears and 
bearings are protected from chips or dust. 
vy b A set of four extension arms not shown 
in engraving are furnished with the ma 
fta chine. These are attached to table, and are 
ente for supporting the rims of large pulleys, 
ver a ee rears, etc, 
pal Screw MACHINE These machines are built in four sizes 
] cor having a range which will cover all kinds 
bronze bearings. The front box isin halves, shown by a pointer on the graduated scale lating depth of cut when the cutter is used of keyseating from work with a 4-inch hole 
lig and is firmly seated in the head stock, and at the side of machine. For regulating on the back of the bar, as it is, sometimes, to the largest fly wheel 
Bess supported by it to its extreme ends, the the depth of keyseat screw gages are at- for special work. Quite a variety of in We have previously given diagrams show- 
rhea 


thrust is taken by a hardened and ground tached to the front of table. One gage ternal slotting can be done on th:s machine, ing some of the details of construction. 
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Knowledge 


So Near 


and Yet So Far. 

With our eyes wide open, the seeing of 
things dire tly in front of them is ge nerally 
We have, how 


ever, a plenty of evidence that 


thought to be unavoidabl 
a thing may 
be in plain sight of a person whose vision is 
undoubtedly good, and that still he may 
utterly fail to see it Not long ago, we are 
told, they were testing the revolving friction 
of railroad axles, and attention was called to 
the apparent ease with which the box would 
while the axle was 


move longitudinally 


revolving. ‘‘This phenomenon of friction 


proved a marvel to all who witnessed it. 
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The fact, 
however, always is that the shaft never 


simply floating in the box. 
plays endwise without a cause, and never 
without a force acting upon it sufficient for 
the friction to be overcome. When a coun 
tershaft plays endwise, the cause is usually 
either a crooked or a swaying . belt, but 
whatever it is it always applies a force in a 
direction that is not absolutely at right 
angles to the axle 

The one thing that we seem to have missed 
in this case, and the thing that may after 
all be of the most value to us, is that the 
measure of the force that causes the end 
play may also be made to tell us of: the 


friction of rotation. 





Th temptation was great to theorize upon 
the extraordinary performance, but no 
theory was offered in explanation of it.” 

As we understand it, the axle was sup 
ported and made to revolve at various speeds 
from 160 to 400 revolutions per minute, and 
boxes having about 14 square inches of 
bearing surface were placed upon it, and 
variously loaded, from 262 pounds upwards. 
One box could be moved longitudinally with 
a thrust of 1 ounce when the axle was run 
ning, but required 32 pounds to move it 
when the axle was still. Another showed 
4 ounces with motion, and 40 pounds still, 
and a third, under greater pressure, showed 
6 ounces running, and could not be moved 
when the 


by the strength of one person 


axle was still. Nohint is given us of the 
distance moved, or of the time occupied in 
the movement, although we have reason to 
believe that the experimenter is not ignorant 
that such data are necessary in all cases of 
power computation, 

This 
hefore in the 


‘* phenomenon” has been shown up 
AMERICAN MACHINIST, and 
probably elsewhere, but we may be per 
mitted to bring it up again for the sake of 
calling attention to one point in connection 
with it that may have escaped general atten 
tion. The probability is that as much power 
was used in moving the box endwise upon 
the axle while it was revolving as was used 
in the motion of revolution, in proportion to 
the distance traveled in each direction in the 
that A B represents the 
line of movement in revolution without any 
motion, and C Ba 
longitudinal 


same time. Say 
longitudinal certain 


amount of movement, then 


AC would 


movement when the axle (or box) 


represent the actual line of 
were moving longitudinally at the 
same time that the axle was re 
volving. Say that the axle bear 
ing was 34 inches diameter, and 
at 200 revolutions per 
then the traveled per 
minute would be 38.5 x 3.1416 
x 200 = 2,199 inches. Say that 
while the axle was revolving at 
this rate a thrust of 1 ounce would 


minute, 
distance 


move the box endwise 1 inch in 
a quarter of a minute, or 4 inches 
To get the thrust 
might 


per minute. 
that we 
speed of revolution, we then have 
the simple proportion 4 ; 2,199 
>: 1: 549, and remem 
ber that 1 ounce is to 82 pounds 


expect for the 


when we 
as 1 : 512, we are not so terribly 
out of the way from the first 
instance cited above. 

It is, 
rather peculiar 
held by the junior partner of a 
composite force. 


when we think of it, a 


position that is 


Something that 
could not possibly be budged by 
that may be 
shoved considerably out of the 


force acting alone 


way by it if it happens to get a 
side push at while a 


greater force is moving it in any direction. 


the thing 


In other words, what is powerless alone 
counts for all that it is worth by association 
with a powerful partner, 
countershaft that 


We often see a 
is revolving at a high 
speed at the same time playing gently 
back and forth endwise, as 
shaft were without 


though the 
friction, and were 


C The junior partner of 

the firm carries the 

r Wachin B secrets of the firm, and 
may be made to di 

vulge them. With the figures precisely 


as we instanced them above, BC: A B::1 
34.3125 pounds, this 
friction of the bearing in the 
direction of the rotation. 


ounce : 549 ounces 


last is the 


This matter is worthy of further thought 
Minute meas 
urements of end thrusts of revolving shafts, 


than we have given it here. 


in connection with the time of the move 
ment, would seem to be capable of giving 
us much information as to the friction of 
revolution in cases where it would be other 
wise difficult to ascertain it. The motion in 
the bearing endwise may be so slow that the 
inertia of the mass that is moved will not 
be an important factor in the case It is, 


however, diflicult to revolve a shaft, and at 





Fig. 17. 


SPECIAL MACHINERY 


the same time move it longitudinally with- 
out some other friction besides that of the 
bearing. If driven by a spur gear the teeth 
must slide endwise upon each other to allow 
the shaft to move in the same direction, and 
of course, this friction of the gear teeth 
would not belong to the friction of revolu- 
tion. Shafting driven by belting might be 
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affected in its longitudinal movement by 
the pull of the belt, but it might be possible 
of the 
individual belt, and make allowance for it 





to ascertain the ‘‘ personal equation” 
A long wire rope, if it did not sway sid 
wise, could do little or nothing to cause any 
end movement of the shaft 
—_—_++ —__—_ 
The Shops of the W. F. & John Barnes 
Co.—III, 


By Joun RANDOL 
Not less novel than the bevel gear cutter 
designed by Superintendent Frank Barnes, 
lathe 
Fletcher Barnes, and shown in Figs. 17, 18, 


is the manufacturing designed by 
and 19. This is 16-inch swing, six and eight 
foot bed, back geared and screw cutting ; 
the novelty lies in the friction driving of the 
spindle as well as in the feed and cross feed 
actions. In place of the belt cone on the 
lathe spindle is a loose flanged sleeve ; the 
flange stands at the forward end of the sleeve 
next to the large back gear, which is fast on 
the spindle as usual; the flanged sleeve 
which occupies the cone place on the lathe 
spindle carries, besides the locking flange at 
the front end which locks the sleeve to the 


leather faced 
tight on the 


large back gear, two large 


friction wheels, one pressed 


IN THE BARNES SHOPs. 


sleeve at the back end, and one sliding ona 
feather on the sleeve : 


either of these large 
friction wheels, A, may engage with a large 
gray iron friction disk B, carried on a short 
horizontal shaft at right angles to the lathe 
spindle and carrying the driving pulley @, 
which is driven constantly at a uniform speed 
from the overhead line shaft, also standing 
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at right angles to the lathe spindle. 17 


friction disk shaft is journaled in a swing 
head JD, so pivoted as to carry the fa 
the friction driving disk in an approxima 
parallel position to the lathe spindk 
position of this swinging head is gover 
by a rocking spiral grooved cam operat 
The effe 
moving the lever # to the right or left 
press the friction disk B hard against or 


a lever Hand shipper bar / 


friction wheels 4 
When the lever 

tilted to the left, the friction disk B is f 

against the forward driving friction w} 


the spindle driving 
and against only one. 


A’, and drives the lathe spindle forw 
when F is tilted to the right the disk 
forced against the left-hand friction wh: 
on the lathe spindle, and drives the spi 
The forward frict 
wheel A’ slides ona feather on the fri 


in the other direction 


wheel sleeve which runs loose on the 

the disk D can ad: 
A’ fast or slow, according as A is near 
B. 


A’ is governed by the lever 


spindle, consequently 
| | b 


outer edge or near the center of 
position ot 
which operates a rock shaft and clutch 
in the usual manner to slide A’ along 
splined sleeve loose on the lathe spit 
Thus the operation of F is precisely that 
the ordinary shipper handle; if # is mo 


to the left the lathe runs forward ; to 

















Fig, 19, 


right, backward. Swinging the lever ( 
moves the spindle driving wheel A across 
the face of the driving disk B, and has th 
same effect that follows the shifting of th 
driving belt on the cone steps of a lathe 

the spindle is thereby made to run faster 01 
slower. 


The movements of the carriage and cross 
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in every way a great 


vt have 
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ire obtained in the same manner, from 
friction wheels on the inside of 
both the 


speeds and the ratio of spindle and 


lriven 


rriage apron by this means 
ve feed speed may be changed instantly 
igh the whole range of speeds of either 
r spindle. The back gear is of ordinary 
ruction, placed high to clear the driv 
sk A, and needs no other mention 
ere is no countershaft whatever for this 
ind in place of the two belts from the 
hatft horizontally to the countershaft 
belt the 


to the lathe spindle cone, there is only 


hen a vertical from counter 


elt used. This is a vertical belt from 
ne shaft at right angles to the spindle, 
friction shaft driving pulley C, which 
ill the time, and required no handling 
e first of these lathes was built in 1890 
that it 


25 to re place 


gave such excellent satisfaction 
lecided to build a lot of 


h lathes of various makes in use in 


hop. This was done, and 19 of these 
row and are driven from 
Fig. 20. In 
to the 


neither belts nor line shaft pulleys make 


s stand in a 
shaft 
nstance the belts 


ne of us shown in 


run clos wall 
| appearance in the engraving, nor are 
prominently in evidence in the shop 
lathes look as if they were electri 
n,so Wholly unobtrusive is the belting 
ourse these lathes naturally stand across 
hop at right angles to the line shaft, which 
room and 


the 


saving of 


idds greatly to general convenience; 


chting is excellent and each lathesman has 


there is a 
the lathes 
(as is needful in 


wn place to himself, and if 
of bench at the head of 
his own vise 
in classes of work), in reach by a coupl 
teps. I tried a piece of steel 4 inches 


eter inone of these 19-inch lathes, and 
| the drive strong and the feeds very 
The lathe built 


been in constant use for four years, has 


managed. first has 


ho repairs, and is in perfect order to 
novel 


he advantages of this extremely 


1 of lathe drive are as follows One belt 


No countershaft, no coun 


we of three. 
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The up-and-down cone belts of lathes wear 


out very rapidly; not so with these; they 
do not seem to wear at all; there is no rea 


son why they should wear, as they can be 
any desired wi ith and run on pulleys ot any 
is no limiting condition in 


desired size: there 


the 


almost 


small driving 


to make a 
The 


ered to the machine is uniform 


machine pulley 


a necessity belt power deliv 


te : , 
here isa great saving of time in chang 


ing speeds and reversing, and another sav 


in changing feeds. A workman 
the feed ind kee p all the 
feed he can carry if he has not to move out 
If he has 


way from the carriage he will not 


ing of time 
will change often 
of his tracks to make the change 
to move 
be nearly so likely to make the change for 
With 

carriage the feeds can be 


small differences this friction-driven 


changed and re 


versed while the lathe is taking a chip; the 
workman does not have to exert much mus 
cular force tomake the changes; there is no 
friction to screw up and unscrew; a single 


unloaded 
the 
equally easy manipulation 


half turn of a erank puts the car 


cross feed is of 
No feeds 
or carriage operations can be put in action 


ringe feed on or off. and 


two 
simultaneously, so there is no danger of 
breakdowns from such an oversight 

The 


done away with. 


ire and cost of belt maintenance is 
Any 
must keep a man working on the overhead 
belts all the All of 
this expense lathe belt 


and repair is saved by 


shop of much size 


time. 
for 
cure 
the use of this style of ma 
the 


pulley and clutch repairs and 


chine, as well as all loos 


readjustments, and the over 
head oiling, except for the < 
line shaft, is also done away 
with 
Lastly, these 19 lathes in 
the surnes shop take over 


five horse power less to drive them than 
the lathes required which they replaced. 
=: 
A New Positive Pressure Blower. 


We present a perspective view and ver 
tical 


the latter cut showing the operation of 


section of a new pressure blower, 
The eccentric 
shaft 
and carries four blades, in suitable slots, 
that 
outer shell, 


the blower quite clearly 

drum is mounted upon a central 
are always in positions radial to the 
their outer edges touching 
the shell and their inner edges touching 
As the drum revolves 
of it 


the central shaft 
slide in 
which they 
stand to the periphery of the drum are 

The slots are keyft 
is kept 


these blades passing out 
and out, and the angles at 
constantly changing 


closed and the air from 


play 
ing in and out of the drum by means 
of the semi-circular pieces shown in the 
The 


makers say that these blowers have been 


slots upon both sides of the blades. 


worked up to a pressure of 15 pounds 

















PosITIVE PRESSURE BLOWER. 


haft clutch, no overhead belts, no loose 


ley, and those four things call for a great 
rt of all machine shop repairs. No shifting 


he cone belt to change speeds. The ver 
| driving belt is never shifted, hence 


er touched, and hence is very durable. 


per square inch. Compressors of this type 
find an extensive field of usefulness in the 
middle ground between the fan blower and 
the air compressor. They are made in ten 
sizes by the Garden City Fan Co., Chicago, 
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Improved Greenerd Arbor Press. 


Some form of arbor press has come to be 


one ot the well recognized features ot 


machine shop equipment, and we illustrate 





























ARBOR PRI 


IMPROVED 


one of the latest of these, or rather the 


latest form of a well-known press 
the 


upon the floor, instead of heing placed upon 


As shown press is made to stand 
the lathe bed, and has a knee with a tongu 
to fit the the 


front of the upright to which it is secured 


made horizontal slots shown in 
by bolts 

The plunger is moved by the lever shown, 
which is provided with a pawl to engage 


When 


seen iat 


the ratchet wheel shown at the right 
the lever is thrown up the shedder 
the left of the ratchet 


small pin seen 


wheel acts upon the 
the 
to be 


and withdraws paw] 


thus leaving the plunger fre¢ moved 


rapidly by the small hand wheel seen at the 


left of the machine. The platen is in the 
form of a turntable with various sized 
openings. 

The machine as thus made weighs 650 


pounds, and is very efficient and satisfactory 


as compared with the usual 


method 


pounding 


It is made by C. F. Harlow & Co., 364 
Atlantic avenue, Boston, Mass 
Jobson Builds a Steam Engine. 
By FRANK GLEASON 
It's a wonder, if you don’t think very 


deeply over it, how many mistakes are made 
in the machine business by the misapplica 
tion of rather well-known general principles 
It seems to come a good deal easier for some 
men to misapply things than it does for 
others, and it isn’t always an easy matter to 
Ot 


know anything about the machine business, 


see course, if a man doesn't 


just why. 


and has arather unbalanced head anyhow 


enough to through it all, but 
the 


On the contrary 


it is easy see 


this wasn’t case with Jobson 


Jobson was credited, 
on pretty sound principles, with having 
a mighty level head, and had the repu 
tation of being a good mechanic. 


He had a litthke machine shop, in a 


small New England town, and rustled 
for the repairs for a lot of small mills in 
the hills all around him—rustled for the 


repairs in the old mills and the machinery 


for new and he got and deserved to 


get the work, too. 
little 


ones, 


These mills were run by water 


445 
power but after a time the brooks began to 
dry up, and some of their owners got talk 


} 


ing about putting in small steam engines to 
turn the water wheels round in the dry 
Seuson You <nHOW Mir Editor it is the 


pra one lown thr igh cenerations of 
sma mill vii ill I he country, to 
put tisteam ec! ine to do the work and 
tie it right up with dragging a water wheel 
that will not run itself doest seem to be 
much conception of any other way to get 
power when it is wanted than through the 
water wheel shaft ; always had gone through 
that shaft you set 


Jobson knew more about mill spindles, 


ind cockbills and the 
part of the State 
le fore 


with a 


and points, and steps 
than 
His father 
him, and he was residuary lk 
rood cd vided 


Jobson k ne \\ ill about 


like inv man in that 


had known these things 


rule? 


il of CXpM rience 


these things, but 


when it come to steam engineering there 


was a deficiency in the matter of education 


and unfortunately is it his 


hapype ned in 
troubled 
that 


ise, he didn’t know wasn't 
invthing of 


That 


the trouble with him, and that’s a very com 


with big-headedness or 


sort, but just didn’t know it was all 


mon malady whether it in the line of 


comes 


mechanical knowledge or in some other line 


Jobson’s mind was set on steam engineer 
ing, and wherever so od an opportunity 
to show what he knew and make a littl 
money All these little mills had to have a 
steam engine, and that meant business for 
himif he only got the initial move in the 
matter, which was a way of looking at it 


fool 


clement in 


that showed that he didn’t represent the 
element—if there was such an 


his family 


Then, Jobson thought it would be a proud 
day for him when he saw a real live steam 
engine going out of his little shop. This 


was evidence ot 


the 


i sound state of mind just 


as were thoughts of enlargement of 


business and something in the fame 
Ile 
healthy center-crank engine 


littl 


lor 


WwW a) ol 
thought, a 
build 


rmuanty 


would build, so he evrenuine 


one tor 


every mill in the bi ( ind then 


look new tields 


But Jobson w 


reckless Ile 


his ideas about ste 


ish t 


sort of 
formulated engines, 


old 


graduates in the 


im 
and then he went 20 
friend of 


Siuthne 


miles to see an 


his, Orton, both 


Class, from = Stoker's machine shop 


Orton, so he had written Jobson, had just 


put ina new 15 horse-power engine, and it 
was a ‘* daisy That is, the engine or the 
boiler was 15 horse-power—couldn’t just 
remember which, and didn’t suppose it 


made much difference 


Jobson looked at Orton's engine from both 


sides, then he looked at it from both ends, 


looked 


clevations and 


and finally he got on a barrel and 


down on it—getting mental 


plan, so to speak 

Finally 
Orton, that’s a pretty engine enough, but it’s 
that’s 


with it 


turning to his friend, ‘‘ See here, 
ind 
the fault I can tind 


you see it’s all wron 


all wrong—all wrong pretty 


much all Can't 


Orton couldn't see it whoever could see 


anything wrong ina steam engine after he 


had accepted and paid for it paid for it, 
mind Said he bought that engine to do 
his work, and it was doing it without com- 
plaining ; run smoothly and quietly, and 
that was what he wanted an engine to do 
Come here said Jobson, leading the 

way to Orton’s line shaft, ‘* what’s the diam 
eter of that shaft ” Two inches.” said 
Orton, ‘‘ according to rating.” 

“Well, how long are the bearings ?” 

Kight inches 

“Why,” continued Orton, ‘‘did you 
make them eight inches long 

Orton allowed that he saw a lot of shaft 


ing and hangers up at the Big Mill that had 
just come from Philadelphia, where he had 
always heard they knew a good deal about 
that the 
So he concluded 
that he would get the benefit of 
other 


such work, and he noticed boxes 
were four diameters long. 
what some 
One 


man wouldn't live long enough to find out 


fellow knew about line shafts. 
much by experience, so he had found it best 
to learn a good deal from observation—just 


by seeing what the successful practice of 
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others was. Jobson rather ignored Orton’s 


explanation, but he stuck hard to the fact 


that the journals were four diameters in 
length 

I've been he said reading up a good 
deal lately on journals and bearings, and 


friction, and the conclusion I have come to 


is that four diameters is the right length for 


a journal. That’s just what you have made 


yours, from observation, and it shows good 


judgment on your part. 1 find the journal 


must be small to keep the surface velocity 


low and it must le long so us to keep the 


pressure per square inch low That’s rea 
sonable, and it’s just what you and I have 
been 


Why, if we ever 


been practicing for years practicing 
without ever knowing it 
stop to think, we got a good lesson when, as 
cubs at Stoker’s, we used to climb the lad 
der, with an oil can, to pacify his line shaft 
journals, not a bit over three inches long, all 
the time thinking we ought to be doing the 
best work in the shop. What you want is 
small journals and long ones ; all the laws of 
friction point this out. If you can't get 
them as small as you would like, get them 
long 

Now,” said Jobson just take a good 
look at the journals on your line shaft, and 
then at They 


don't engine 


those about your engine 


consist Journals on your 


ought to be twice as long as they are—every 
bit of twice as long, and smaller. However, 
let the shaft goas it is, and with journals 
twice as long as at present, don't 
to hold the 
up to its work? I believe the 
Whoever heard 
of a stationary engine twisting off a crank 
shaft 7” 

Orton never did 

‘* Then,” 


crank pin, it’s just as big one way as it is 


you see 
that you have got something 
shaft right 


shaft is too large anyhow 


to ay sure 
Jobson went on, look at that 
in diameter as it is 
That 
Nothing else in 


the other, just as big 
long. Orton, it’s simply outrageous. 
engine was made to sell. 
ever entered the mind of the 
The 
front, no mistake. 


the world 
designer. commercial side is at the 

‘Don't you remember Strikers’ engine, 
pin outside the crank, just 3 inches diam- 
eter, and the engine had a 12-inch cylinder ” 
The pin was large enough, but it wasn't 


loag enough. 


‘‘Now, Orton, I’m going to tell you 
something, right down in confidence. I’m 
going to do a good business in building 
steam engines, unless an eccentric slips 


and I'm going to do it because I shall 
make every journal four diameters long. I 
am not prepared to say what size I shall 
I don’t mind tell 
ing you that the crank pin will be just about 


half the diameter of the shaft.” 


make the crank shaft, but 


aJobson built his first engine right up to 
his views of steam engineering as a science. 
When he got it done—all 
eccentric rod started off boldly enough into 


assembled—the 


straight-ahead space, then wandered back 
towards the cylinder in an uncertain sort 


of a way, the outline of its wanderings 
resembling the map of the crooked county 
that was the wonder of his schoolboy days. 

Then be had to put upa frame, with bear 
ings, and a shaft and two pulleys to get the 
governor belt where it would do duty, and 
throat in the 


tween the two main bearings. 


' 


heavens! what a frame be 
But the main 
journals and the crank pin were four diam 
eters in length. No one could dispute that. 
Jobson got the engine done at just the 
right time. Kirby, who had a mill 14 miles 
up the Lower Branch, had heard that he 
was building an engine, and came in the 
next day. He had had a long, busy time of 
it. and had drawn all the water from his 
reservoir, and had lots of work to do yet. 
He had got a boiler, and now he wanted an 
engine. Jobson explained the good points 
of his engine, and Kirby concluded to give 
it a trial. Said it was rather against his 
judgment ; didn’t Know much about such 
things anyhow, but that engine didn’t seem 
to stand in with his early recollections of 


steam engines. Seemed, he thought, to 


wanderaround like over too much floor space. 


“Of course,” said Jobson, *‘ it doesn’t look 
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Wasn't 


It was 


like any other engine you ever saw. 
built just to sell, that engine wasn’t 
built to stand right up to its work, and run 
50 years, and 


then be just in its prime 


ind if you and I live to 


You try it, Kirby 
see it give out, I'll take it back and pay 
Why 


engine with a crank 


( X pe nses you nor no one else ever 


suw a steam pin four 
diameters in length, and with main journals 
similarly proportioned 

The engine was put in place and started 
up. Kirby called Jobson’s attention to the 
wabbly” behavior of the fly wheel; didn't 
seem to know, he said, just which way to 
wabble next time around, which was a good 
way of putting it 

‘Yes, I see,” said Jobson, ‘‘ that’s Tom; 
just Tom, and nothing else; he didn't 
When the wet 
comes I'll take it back, make Tom turn it 


turn 
that wheel true weather 
up true, and pay the expenses.” 

Then Kirby got along with his investiga 
tions as far as the eccentric rod. 

** Just looks,’ 
crookeder than ever.”’ 


said he, ‘‘ as if that rod was 

Jobson explained this by saying that it 
trembled a little, but would keep quiet as 
soon as the valve and seat got smoothed up 

‘Now,” Jobson went on, ‘‘just see how 
nicely those long journals behave,” putting 
his hand on one of the cups, and taking it 
off a good deal quicker than he had put it 
little 
is the crank pin. 


on; ‘getting a warm, and so, of 


course That’s always the 
We'll shut her 


pails of water, 


way with a new engine 
down, and give her a few 
then you can start up, and run a little slow 
for a few hours, give the journals lots of oil, 
and you'll have no further trouble. These 


long journals are sure to win.” 


Jobson went home, and two days later 
received a message from Kirby to the effect 
that, if he had any special interest in the 
remains of that engine, he had better come 
and gather them up 
shaft 
with a broken pin, a broken cylinder, main 


Jobson sorrowfully gathered up a 
bearings with babbitt melted out, a doubled 
up eccentric rod, to say nothing of various 
other disorganized parts and pieces. He 
gathered them up sorrowfully, if not tear 
fully, and proceeded to hold a post mortem, 
without a jury. He studied the case for 
three weeks, and has the conclusions in his 
note-book as follows : 

“Do not make the length of main bear 
ings more than two diameters, but get them 
that length, if practicable. When you go 
beyond that there is danger. 

‘The crank pin of a center-crank engine 
shaft, and 
between supports, 
shaft. 
Theoretically it should be a little larger, but 


is virtually part of the crank 
located 
should always be as 


being centrally 
large as the 


never smaller. 

‘To avoid springing and undue spread 
ing of the frame as much as it is practicable 
to do, the length of the pin should never be 
Unduly 
ing the frame is in the way of weakness, 


more than one diameter. spread 


and brings about various unsatisfactory 
complications. 

‘‘If at any time there is doubt as to the 
probable behavior of a crank pin of large 
diameter and short in length, hunt up some 
old locomotive engineer who has run the 
old-time Hinckley inside-connected engines ; 
he will be very likely to tell you that the 
crank pins were less than half their diam 
eters in length, and that they gave less 
trouble than any other journal about the 
engine. 

‘.The foregoing applies distinctively to 
center-crank stationary engines; if it is 
applicable to other engines, that is none of 
my business. 

‘**MreM.—When you try to build a steam 
engine, just as when you try to build any 
thing else, bear in mind that all machine 
construction is mainly a matter of com 
promise ; just Compromise, and not much 
else 

‘*Mem.—To tell Tom that I have finally 
concluded that he made a pretty fair job 
turning that fly wheel, and that he needn't 
turn it again.” 
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Engine Setting. 
Editor American Machinist : 
Having interest the different 
advocated by 


read with 


methods of engine 
different 


I will express my opinion, and what I think 


setting 
mechanics, with your permission 
the best method’of engine setting 

In building the foundation, I would make 
ample provision for the adjustment of bolts. 
For instance, in placing foundation bolts in 
position I would incase each bolt in a suit 
able box or pipe, giving about 1 inch clear 
ance. This box or pipe prevents the mason 
from building the bolts solid in masonry of 
foundation. This provision also gives you 
a chance to overcome any mistake made by 
draftsman, builder of engine, man placing 
foundation template in position, or mason 
in building foundation 

After | had built foundation to a suitable 
hight, instead of using the coping stone, | 
large enough 


would use a cast-iron plate 


to cover the foundation. This plate would 


be planed to a true bearing for engine 


bed proper. This cast-iron plate | would 
fasten to foundation by bolts, independent 
Now it 
engine builder in building the engine, planes 
with the 


of engine bolts is understood the 


the base of engine frame true 
working parts of engine, and the base plate 
that takes place of the coping stone is made 
strong enough to avoid chances of spring 
ing by being bolted to foundation, and is 
planed to suit base of engine frame; the bolt 
holes in plate would be large enough for 


adjustment. I would have lines drawn 
upon the base plate representing the center 
line of cylinder, and a right-angle line 
representing line of engine shaft, and in the 
base plate I would have suitable holes cast, 
say, 6 inches diameter, at different parts of 
plate, these holes to be used in bedding the 
base plate to foundation. All this being 
understood, and the foundation being ready 
for placing of base plate, | would place it 
in position to see if all parts came to proper 
place, then raise base plate, put a thin layer 
of cement on foundation, put base plate in 
position, and then start to bolt the base to 
foundation, in doing so be careful to keep 
the plate level and in proper line. I would 
use no wedges, no strips of iron, no sheet 
lead, no sulphur, no iron borings, nothing 
but good cement, same as used in building 
granted the 


the foundation. Taking for 


setting of well done, 
that is, set level and to the proper lines, we 


Before 


base plate has been 


are now ready for placing of engine 
so doing let us question the room left for 
wijustment in bolt holes; place the engine 
over the bolts, see that all come right to 
place, then raise engine off of plate high 
enough to permit the pouring of cement 
down each bolt hole. Then, before cement 
has time to set, let engine in place on base 
After 
have you got’ I think you will 


plate following these instructions, 
what 
engine setting that will 


have an repay 


you for the trouble. You will have an en 
gine setting that will keep your engine in 
line. This method you will find good for 
hoisting engines and pumping engines as 
well as the ordinary stationary engine, and 
when you keep the engine in line it takes 


very little to keep it down. In fact, in 
erecting water-works machinery I would 


hold the water end rigid and firm, the steam 
end | 
expansion and 


would give a chance to overcome 


contraction. Hoisting en 
gines I would set by having two cross plates 
on foundation, so that when engines were in 
position they would be held in line by these 
cross plates. LEE WHITTAKER, 


Allegheny City, Pa. 


Stresses on Pressed-in Crank Pins, 
Editor American Machinist : 

It is fair to infer from your note appended 
to my letter oy May 16th, that you think the 
crank pins of locomotives have more need of 
being securely fastened than does the pin in 
Professor Sweet's Straight Line engine. In 
regard to this I would like to offer a few 
suggestions. 

The crank pin of the American type of 
locomotive, with outside cylinders, has no 
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twisting stress whatever upon it, except | 
due to the friction of the brasses upor 
The construction of the Straight Lins 
wheels is too well known to need 1 
description, but it may not be amiss to r 
it briefly 

The tly wheels are between the fram 
rather within the frames, and are conne 
by the crank pin which is forced into 
of them, as are the shafts ; the main be 
being immediately outside the wheels 
the fits for driving pulleys, clutches or 
like are outside of these again, the fly wl 
never being used to belt from. It wi 
seen that at least half the twisting stress 
veloped by the whole engine must 
through the forced fit of the shaft int: 
wheel on one side or the other, and all 
may and very frequently does ; not 
this, but the energy given out by the h 
tly wheels when a sudden increase of 
takes place is added to it, and in some « 
a heavy 


pulley on the opposite shaft 


act asa fly wheel through both shafts 
the crank pin. 

One case that came to my knowledg: 
where there was a heavy seven-foot pu 
on each side of the engine, one of which 
all the driving, while the other was ad 
tedly 


from nothing to 800 borse-power ona 


for more tly wheel, the load jum) 


horse-power engine at intervals of a 
seconds 

If the editor says that there is greater | 
for a key in the crank pin of any locom« 
that ever was built than in that shaft 


shall 
shall consider that the friction of locomot 


course | have to believe him ; b 
crank pins has been greatly underestima 
Longdale, Va. J. E. Jonnson, Jr 
|Mr. Johnson’s remarks about the str 
borne. by the fastening of the crank 
wheels to the shafts of the engine named 
no doubt, correct ; but reference to our 1 
spoken of will show that we were consi 
ing crank-pin fits only, and we said 
‘‘ locomotive crank pins probably have n 
need to be securely fastened in place tl 
any other crank pins whatever.” We st 
think so; for it is to be remembered 
there is no more twisting force applied to 
the Straight Line crank pin than to oth 
And we think that the character of the si 
ice performed by locomotives—their exces 
sively high piston and rotative speed, tl 
slipping and suddenly gripping again, 
the shocks due to the conditions under wh 
they run test the fastening of their crank pins 


more severely than the same detail of 


other form of engine is tested. Very man) 


crank pins of locomotives have been bro 


ZL 


short off in service—an accident which 
very rare in other forms of the steam engin 


Ep.] 


Some Things He Wants to Know, 
Editor American Machinist : 
A long while ago I 


wants which you kindly published, and 


wrote some oft 1 


most of which your correspondents returned 
satisfactory answers. To all save one, and 
that was that I wanted to find a 
wrench without a weak back. 


monk: 
This com 
drum stands unanswered 

In view of so many fly-wheel accidents 
want to know if it would not be better 
discard the usual beautifully spoke-sha\ 
sharp-edge oval arms and substitute w 
arms, standing edge on with the plan 
rotation, of course. I would like to kn 
if the thin edge of the oval arm is not lia! 
to crack the least bit on the edge in cooli! 
when the rim shrinks do not 


cracks close up and hide themselves u! 


and then 


the day of doom, when they maliciously 
go? 

1 would like to know how much nouris 
ment and vitality this ‘‘ Balanced Locon 
from a short article 
the AMERICAN MACHINIST a few years ag 

I would like to know if you approve 
the habit 
respond nts, 


tive’ scheme drew 


some of our friends, your 
have of prefacing a stro 
with the wor 


words seem to ! 


point—sometimes strong- 
** Now, then ! 
about as useless as the preliminary jinglé 


a blacksmith’s hammer when about to gi’ 


These 
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od clip 
the extra energy they lost into the clip ? 


Why would it not be better to 


nd again, why would it not be better to 


g I when ‘‘I” is meant rather than 

i pretense of modesty in saying ‘‘ the 

r’” The latter form costs more and 

shows no less egotism than the former, it 
< is to me 


vould like to know if cir ular art hitects 


d not do better by exploiting the excel 
es of their own productions rather than 
forink and paper to belittle the products 
ieir Competitors. 
would like to know if an entrained water 
separator on the principle of the centrifugal 
m separator would not be a good thing. 
would like to know if, on general and 
scientific principles, a cross compound steam 
ne with the cylinders as near as possible 
180 degrees, will 
belt than a 


WILSON 


ther and the cranks at 
to the 
BENu. F 


n deliver more power 


t lem 





Belt Lacing. 
Editor American Machinist : 

Every engineer has some pet way of 
lacing belts, myself among the rest 


The hinge joint described by Mr. David 


S May 2d, I have never yet found neces 
sury, and I believe that if an instance is 
found in which the system which I am 
ibout to describe will not hold, that it is 


time to glue the belt and do away with 
lacing altogether 

| will proceed to the description of the 
fora number of 


system which I have used 


years It is called the ‘‘ herring bone ind 
was given me by Professor Beardsley, of 


College, Pa I 


‘ nl 
l 
nr 


~<a] (} lt 


Swarthmore have since 
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BELT LACING 


found it in favor with other engineers, and 
believe it has been accepted by the Franklin 
Institute. 

By reference to my sketch, which, by the 
is free-hand with 


way, au Sty lographic pen, 


but in my present position (a hospital bed) 
I can give, it will be seen that two 
My method of lay 
ing out these holes is just as they are drawn 

free-hand. | middle of the 
belt, and by eye punch a hole in center of first 


the best 
rows of holes are used, 
begin in the 
row, then at distances equal to double the 
width of lace to be used I punch the rest of 
Back of these I 
punch the second row with the holes stag 
the 
or one less, as the distance of the outer holes 


the row each way. then 


cered with those in first, and one more 
of the first row will decide 

The other end of the splice is punched in 
same manner, except the row with middle 
hole is the back row 

In lacing I begin at one side and draw the 


lace up through the two end holes nearest 


the edge, as seen at 1 and 2; 1 is then 
passed down through 3, the inside hole on 
pposite side, and 2 is passed down through 
{again an inside hole. Both are brought 





Side of Splice next to Pelt 


ip through 5 and 6, outside holes directly 


pposite 8 and 4 respectively. Continue in 
this way all the way across, always passing 
he lace down through the hole in the op 
posite inside row, and up through the 
pposite outside row in all cases. 


I have shown the ends free because their 


fastening would complicate my sketch. To 
fasten them, 14 should be passed down 


through 18, up through 15, and along under 
ill the outer plys of the lace. It will 


passed 


never 


come loose. 12 is likewise down 


through 11 up through 16, and under each 
outside ply on that side, and there is no 
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knot or thick place about the whole splice 
The other advantages ar 


that a « omplete 


sheet of lace le ither covers in single thick- 


ness the lower side of splice, and each ply is 
length of 
ing over small pulleys the distance 
illow all the 


pe rh ips the 


parallel with belt Iso in pass 
between 
holes is enough to hinge motion 
W hil 
Vantage is simpli ity 


My 
but 


required greatest ad 


experience ends with 16-inch belts 


up to this width I can speak with rea 


sonable certainty I have never found it 


necessary to double lace but in eases of 


large belts heavily worked it may be some 


times necessary In such eases [| would 


sugvest rows of holes 


punching two more 
one on each side of splice similar to its in 
side row, and then after the lacing is carried 


as tar as shown in sketch, instead of fasten 


ing ends there, pass 12 down through 11 
and up through 18, and pass 14 down 18 
ind up 12. The two ends will then be in 
sume position as when starting at 1 and 2 
and the two outside rows of holes are to be 
used in lacing back to beginning The 
double lace thus formed will have the ad 


vantage of entering the pulley single, and a 


sudden jump is avoided. I have never seen 


this idea « x pressed elsewhere. and have 


never had to use it myself, but it appears to 


me to be a most excellent system, and I give 


it to show the adaptability of the ‘‘herring 
bone” to double lacing. 
SPLICING THE LACH 
In lacing wide belts one or more splices 


in the lace are necessary I inclose a sketch 


of the lace-splice which I have been using 


fora number of vears, 


It needs very littl 
description beyond insisting that the sic 
of splice shown should be placed next the 
When 


with 


belt to hide and cove r the loose end 


| have to use laces, | start one 


the long 
When the 


off the taper end, and slit it as shown, make 


two 
to reach 
I cut 


leaving end about right 


short end runs out 


“aCTOSS 


splice, and continue lacing , 


In regard to lace leather, many seem to 


prefer to cut their own laces, even to hang 


side of leather for all comers to 


My 


altogether in favor of buying cut laces. I 


ing up a 


haggle at experience, however, is 


have bought them both east and west, north 


and south, and have never been served with 


an inferior quality of goods, and 1 consider 


the saving in time and the advantage af 
uniform width easily pay for the whole 
cost of the cut laces 

The sizes that I have been in the habit of 
using are + up to 1$” belts, 14° to 3 
#’ lace, 3” to 6", 4" lace, and 6" to 20°, a 
8 lace Above 20° a i oral’ lace might 
be used to advantage In all cases. the 


punch should not be larger than necessary 


to nicely pass the lace used 


rE CARE OF BELTING 


is very often so much neglected in shops and 
elsewhere that a great loss must be sustained 
In machine shops each machine hand is 
left to fiddle at 
using a vast amount of both 
and that of his machine, besides often turn 


ing to his own 


tinker and his own belts, 


his own time 


uses a large amount of lace 


leather. The tinkering when done may only 
performance 
No SYS 
tem is used, but the lacing is twisted, crossed 
knotted the 
artistic or 


last a day or so, and the whol 


gone through with again 


will be 


holes 
the 


and and punched as 


inartistic as men can make 
them 

In a few places the engineer has charge of 
the belts, but is allowed to fix them his own 
way at his own time, and too often no better 
result than above is obtained 

I have always contended that the proper 
way is for the superintendent of any works 
system, and 
he the 


the 


using belting to decide on some 
decide 
engineer or a 


on a use it be 
floor Next 


man the system, using a club if necessary 


then man to 


hand teach 
and lastly, watching to see that all belts are 
kept in proper condition. 

Iam sure that many AMERICAN MACHIN 
ist readers can vouch for my correctness in 
each of these systems 

I have gone to considerable length in dis 
cussing this question of belt splicjng, but | 


chanical 


center at @ 


am sure that the importance of the subject 


all that I 


pleased to see 


Warrants said I 
discussion by m« 
for | 


Te omplishe d 


have will be 
further 
on 


engineers the subject 


believe much good may be 


Montreal, Can FRANK COWLEY 


Fly-Wheel Arms, 
Editor American Machinist: 


The following problem in mechanics has 


evidently an important bearing on th 
strength of pulley arms, and I have no 
doubt that some of your many readers can 


solve it 


A solid structure of some elastic material 


and composed of an arm 3 feet long, with 
parallel sides and a curved head, as shown 
in the figure, is fixed at 0, and the head fits 
closely against a solid circular wall with 


as shown. The head end of the 


b 
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FLY-WHkEL ARMS 
structure is forced sidewise by an forces equal 
the 
but to 


to 100 pounds applied at detlection is 


supposed to be very small make it 


plain in the figure I 
ated it 
will 


have greatly exagger 


as shown by dotted lines. The arm 
the 


shown, and there will be a point of inflexion 


evidently be curved in fashion 


somewhere, that is to Siy there will be a 
point where the arm. is not bent at all 
Suppose this point to be at a. what is the 


distance A, and what are the bending mo 


ments at oand 6?) How would the solution 
be modified if the arm was tapered from ¢ 
Would the 


different for different shapes and 


toward 0? bending moment 
ut o be 
sections of arm, or would it remain con 
stant 

I have studied Mr. Guy's elaborate article 
April isth, but fail to find 


questions, and am = as 


in your issue of 


any answer to these 
much in the dark as 1 was before 
STUDENT 
te - 


A New English Radial Drill. 


We im 
proved radial drill, built by James Spencer 
& Co.. of Hollinwood, Man 

chester, The te 


as applied to 


reproduce an illustration of an 


kng rm 
‘improved , 
this drill 


something 


seems to Carry 
the 


usual perfunctory meaning 


more than 
This machine is powerfully 
ceared for drilling holes out 
of the 
diameter, and for boring to 


) 


solid to ~4 inches 


9 inches diameter by 15 


inches in depth. It will 
be noticed that the arm 
cannot be raised and low 
ered, but forms with the 
column, and the framing 


at the back for the driving 
mechanism, a single casting 
which may be revolved 
entirely around and secured 
wherever it may be desired. 
The means of transmitting 
I the 


he power to machine 
shown, 


ure not but we 


understand that it is driven 


from below up through = the center of 
the column, and it could, of course, also 
be driven by a vertical central shaft 
extending down from a countershaft above. 
The saddle is adjustable on the arm 


the pr 


provided to take up wear in feed screw 


adjusted to suit various lengths of 


for slot-drilling the art 


published a 


which he 


days ago and said that a 
every 
the one 


patented by other 


and purchase the patented device. 
have written Mr 


giving the matter 


AN 
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by screw, and the spindle will work at 
any radius from 2 feet 2 inches to 6 feet 
The hight of the spindle nose from the table 
is 3 feet 83 inches The spindle is 24 inches 
lameter, carried in a long sleeve, with a 
mical bearing at the lower end, and an 
djustment for taking up wear and keeping 
the spindle true with the base plate The 
spindle has hardened steel washers to resist 


f the cut, and adjustments are 


SSUTE 


ind 


nut, to prevent the spindle from dropping 
when going through the hol The bed 
plate is 8 feet by 4 feet 4 inches by 1 foot 
> ime hes with pl ined bolt) grooves on top 
ind on both sides The saddle is also titted 
With a self-acting traversing arrangement 
for cutting key vrooves, ete and can be 


traverse, 


nd arranged so that the feed is put on 
awutomatically at each end of the slot A 
stand is provided, so that when being used 


ican be rigidly fixed 


In position, and the stand is fitted with a 
rising and falling table to fix work upon 
parallel to the travel of spindle upon the 
arm. If we may venture a criticism, we 
would suggest that the little crossed belt 
connecting the two small cones upon the 
carriage will give the drill) runner more 
trouble than all the rest of the machine 
ee 
Feeding Kerosene Into Boilers. 
In ourissue of February 26, 1891, was 


from Mr. E. E 


described and 


letter Cloc k, in 


illustrated a device 


made by him for feeding kerosene into boil 


rs Mr. Clock called at the office a few 


cle \ ic cw hi h in 
essential the same as 


feature is just 


described by him was subsequently 


parties who are now try 


ing to compel those who made the apparatus 


from Mr. Clock’s desc ription to abandon it 


Several 
Clo k, after 
to his fellow engineers he 


asking him if 


had changed his mind and secured a patent 
upon tt 
not patented it 
and described by him in the issue named is 
absolutely free to all who wish to use it 


Wishes us to say that he has 
ind that the device as shown 


and he 





Blue Print From a Printed Page 
An Old French Monkey Wrench. 


The above cut of a monkey wrench was 


made from a blue print—which blue print 
was made direct from an engraving which 
was ina book. The method of doing this, 


as prac ticed by Mr. W. F. Durfee, is to soak 
the paper on which the engraving is printed 
with benzine, which makes it sufliciently 
transparent for the purpose, and the benzine 
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ENGLISH RADIAL 
afterwards dries out, leaving the engraving 
as good as ever. Incidentally, this engrav 
ing shows an old yet very close approach 
to the present form of the monkey wrench. 
The engraving was taken from *‘ Bergeron’s 
Manuel du Tourneur—a Paris 1816,” 
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The Standard 


AMERICAN 


Angle for Lathe Centers. 


Ihe ingle ot 60 ce rrees has been now 


quite oe 


nerally idopted for lathe centers—at 


east in all shops in which civilization bas 
sufficiently advanced to cause the matter of 
standards to receive any attention whatever 


This applies, however, to the smaller lathes 


only say up to 3O 


inches swing, a quite 
prevalent notion being that for larger lathes 
done 60-degree 
that 


75 degrees 


in which heavier work is 


centers are too sharp, and centers of 


greater angle—70 degrees 80 de 


grees and up to 90 degrees being advocated 
lathes—are 


for such work as driving wheel 


better 
There was a time, and not so very long 
since, when 60 degrees was generally re 


garded as too sharp an 
and that 


angle for any lathe, 


angle has fought its way into use 


by the constant demonstration that it is as 


strong as any greater angle, gives a better 


bearing, andis inevery way better, especially 
if standard arbors and other tools manufact 


ured for the market are to be used, all 


which have standard 60 degree centers in 
them 
And as larver lathes we are inclined to 


think that the making centers 


greater than 60-degree angle is founded upon 


practice of 


simply a notion, for which there is no rea 
sonable basis, and that 60 devrees for such 
work is, all things considered, better than 


any greater angle 


So far as comparative strength is con 


cerned, let us consider the case of driving 


wheel axles for locomotives—the work for 
which the blunt center advocates are 
that 


axle 


? perhaps 


most certain they are correct In a 


driving wheel there is practically no 


limit to the depth to which the centers can 


go, and supposing the centering tool to be 


sunk into the work until the same diameter 


of center at the end of the axle is reamed in 


each case, it must be evident that the diam 


eter, and, therefore, the cross-section of the 
lathe center at the end of the axle is the 
same, no matter what the angle of the center 
may be; and that a 60-degree center is, 


at this 
would make 


therefore, indisputably just as strong 


point as any greater angle : 
outside the axle 


while the rapid increase in 


size of any of the proposed or used forms 
makes it unnecessary to consider their rela 
tive strength, are all 


that is to say, they 


stronger the further we go from the end of 
the axle up to the point of maximum diam 
eter 

which seems self-evi 
r that the 


bearing surface 


Granting this much, 
dent, 
60-degree center gives more 


itis then about equally clea 
and also that 
normal to the 
weight of the 
is an important con 


for a given diameter of center, 


that surface is more nearly 


stresses caused by the work 


and by the cut, which 
sideration. 

Taking the matter of weight, forinstance, 
a center having 90-degrees angle would act 
similarly to a wedge or inclined plane placed 
friction, the 


at 45 degrees and, neglecting 


force tending to drive the centers back or 


force them out of the work would be just 
equal to the weight upon them. 
With a 60-degree 


or only a 


force would 
half 

and the intensity 
the surfaces of 


center this 
little 
weight, 


be as 1 to .577, over 
great for the same 
of pressure upon the center 
and countersink would be much less so far 


as pressure due to weight or to the cut is 


concerned. But when we consider the 
the tail center 
harder than is necessary to bring the centers 


it will, 


pressure due to forcing up 


into fair contact, of course, be greater 
man running a 


and accustomed to 


for the lesser angles, and a 
wheel lathe, 
ters and to forcing 
his strength will 


a 60-degree center that 


blunt cen- 
the tail center as hard as 
allow, will find if he uses 
the same strength 
exerted upon the tail-stock hand wheel may 
trouble, but the same exertion § of 
strength will be entirely unnecessary 


cause 
, for the 
more securely held 
by a more moderate pressure upon the cen- 


work will be better and 


ters. 
We feel quite certain that a 60-degree 
angle for lathe centers is better for any lathe 
and for any work, however heavy, 
ters of greater angle, and think 


than cen- 
that many 


_ Val between the 


MACHINIST 


wheel-lathe men and others who are so cer 
tain that 60-degree centers will not do for 
their work would find that they would 


better than the various blunter centers that 


they now use, if tried fairly and not forced 
up with all the strength that can be brought 
there certainly 


to bear upon them, and 


advantages in the universal 


for all lathes 


would be many 


adoption of the 60-degree angle 


and for all centered work 


li —_ 
An Example in Dishonesty 


The other day we heard of a manufactur 


ing concern which took summary action 


against an employe whouseda small amount 


of material and time in constructing a tool 


for his own use, without the knowledyge ot 


his foreman—a tool which would have’ paid 


its cost in a short time, it is true, but yet 


which should have been made for and owned 


by the company at whose cost it was con 


structed The man who made it was «de 


nounced as dishonest and lost his situation. 


The incident reminds us of another occur 


rence in the same factory. An inventor ap 


model of 
built by 


peared with a rude an improve- 


ment upon the machine this con 


cern He had 


had encountered som« 


using one of these 
difficulties 
writing complaining 
had set to 
He had not patented his in- 


been 
machines 
withit and, instead of 
letters about it, 
the difficulty. 

vention, but came on to submit it to the 


work to reé medy 


judgment of the factory experts, his propo 


sition being to take out patents upon it and 
allow this manufacturing concern its exclu 
sive use for a reasonable—even a small 
This 
that, as he 


prominent and 


royalty. inventor, in his innocence, 


supposed was dealing with 


wealthy, respected men, 


there would be no unt iir treatment of him. 


Their experts looked the matter over, and 


the inventor was requested to call again in a 
and wasthen shown 


few days, which he did, 


a model embodying the same ideas which he 


had conceived, which model was taken 


down froma high shelf in his presence, the 
accumulated dust of years blown off it and 
that 


ago conceived, 


handed to him as evidence his invention 


had been long tried and dis 
carded. 
that this model 


had been hurriedly constructed in the inter 


The facts were, however. 
inventor's first and second 


visits, and the dust had been artificially de 
The man who made it and 
that he 


something to assist in a fraudulent, 


posited upon it. 


who knew at the time was doing 
dishon 
est and contemptible trick happens to be the 
ope now condemned and discharged for dis 
honesty. 

Of course we believe that all employes 
should be honest and faithful, but we 
that other 


are confident 


believe 
people should be as well, and we 
that one of the strongest 
temptations to dishonesty by an employe is 
the knowledge that his employer is himself 
not ‘‘square,” though this is, of 
justification of 
temptation that is presented in a 


course, no 
dishonesty, and is not a 
-very large 
proportion of manufacturing establishments, 
we are happy to be able to say. 

— 
Control Should Equal Responsibility. 





It would surprise very many men who are 
more or less discontented in the 
they 


to know how many other men, 


positions 
now hold, and wish they were in others, 
some of them 
in what seem to be much more desirable po- 
least find 
some features of their surroundings that are 


sitions, are also dissatisfied, or at 
not as they would like to have them. 

One who goes about much among machine 
shops finds very many men occupying re- 
sponsible and apparently very desirable po- 
sitions who for various reasons are looking 
for other places. 

Among all the various causes for dissatis 
faction there is no single one that compares 
in potency with the somewhat curious fact 
that men are too often hired and paid to do 


certain work the responsibility for which is 


laid upon them and yet are so much and so 
unnecessarily hampered and interfered with 
in the discharge of their duties as to make it 
properly do 


impossible for them to that 
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work. In other words, it is too ofte 
gotten that responsibility cannot, in th 
ure of things, properly go a hair's br 
beyond the field of control of him whos 


sponsibility it is proposed to define 
This seems a _ self-evident propositio 
it isa well understood principle so far 
professions of medicine and of law ar 
cerned \ manin his right mind who s 
employ a lawyer and then disregard | 


vice and go according to his own 1 
would hardly expect to hold his law vy: 
sponsible for defeat, and itis well under 


that a single point of deviation f 
physician's orders correspondingly al 
him from responsibility. 

It should, so it 


same principles apply to 


seems, be clear th 
all positions 
sponsibility ; and a man who employs 


vineer, a superintendent or a forema 
tainly should avoid arranging things s« 
the hardest part of his employe’s work 
management of his employer instead 
management of the works or departme: 
is supposed to direct, and for which 
supposed to be responsible 
found himself. i: 


An engineer who 


employ ( 


f a shop proprietor, a man of 


siderable ability in his own line and a 
hkable 


hav ing this one 


gentleman on the whole, th 
fault manifested by ad 
sition to interfere and to argue questio 

shop management and of engineering, a { 
which in the nature of things he could k 


nothing and which he paid the engines 


knowing, finally purchased some few 


mentary but good books treating of sor 
the simpler general principles of mech 
and engineering, gave them to this emp! t 
telling 
time that there 


and asked him to study them, 


frankly at the same was 


prospect of getting along smoothly 


some educational work had been done ( 
result in this particular instance was 


mainly because the employer was not 


headed—had the instincts of a gentk 
and was capable of learning things | 
using his knowledge of them. In many 
cases such a course would be worss 


useless, simply because such a smatteri! 
engineering knowledge as would be obtained 
in that way would simply result in a sw | 
wasted 


head and cause still more of 


ment and unnecessary interference. Every 


case must, of course, be dealt with accord 
ing to its requirements, but every 
should be responsible for something nd 


whatever he is responsible for he sh 
control, <A trusted 
control should be replaced by a fit man 


man unfit to be 


on whom full responsibility can safely 


placed ; and that man when secured can do 
justice to himself and to his employer 
that full 


exactly up to the line of his responsibilit 


Que treuen: m0) 


by insisting control be given | 





SWERS. 


tions of general interest relating to git lis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address shod 
always accompany the question. Neither correct initials 
nor location will be published when there is a reques' = 
that effect. If questions are enclosed with a busine 








communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 

“next issue.” This department is usualy crowded, 
and questions must wait their turn to be answered 
Neither can we undertake to solve mechanical or engi 


nee ring proble ms, and send answers by mail. 

(228) W.O.S., New York, writes : Kin 
give me the address of the manufacturers 
the ‘‘ Dow” steam turbines. 4.—Dow 
Steam Pump Works, 114 Beale street, > 
Francisco, Cal. 


(229) W. H., Providence, R. I., as 
Which is the best way to leave a_ boiler 
when the plant is to be shut down? Sh 
it be left full of water, or should it be 
empty? A.—See answer to Question e 
in our issue of May 28d, current volur 


(230) W. S. G., , writes: Will 
kindly inform me if it is the custom g 
erally in the pattern shops throughout 
country to make any allowance on patté 
for the tapping they receive when 
molder is about to draw them from the sa 
and if such is the custom, what the, allow 
ance and the terms used to express it ar 
A.—Such allowance is not usually ma 
though in some cases where patterns ar 
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small, itis found that the rapping just about 

pensates for the shrinkage, and the pat 

are therefore made to the size the cast 

is intended to be. This allowance is 

ever, usually made as a result of expe 

with the particular job in hand, and 

elieve it is not customary to make al 

nce for rapping except where such al 

nee has been found by trial to be neces 

s ind the necessity for it will depend 
the conditions for each job. 


r ‘ 


South 
give me 


Mm) &. ©. Bi, 
Please 


Bethlehem, Pa 


W s a recipe for clean 

rust off drawing instruments and bright 
ening them up. A.—Use very fine emery 
cloth. 2. Have you ever printed in your 


( mns an outline of what books constitute 
rary for a mechanical engineer? A 
No. in fact it is not an easy matter to give a 
jist satisfactory to all. Mechanical engi 
neers generally buy books on such subjects 
is come up or liable to cqme up in the spe 
cia! branch of engineering in which they 
are engaged. We have known engineers 
libraries did not 


whose cost over 200 or 
300 dollars, and we also know of one who 
has spent very nearly 1,000 dollars, and is 
still collecting books. 3. Where can I get a 
ro of the ** Transactions of the American 
Society of Mechanical Engineers?” = A 

Write to Prof. F. R Hutton, 12 West Thir 


ty rst street, New York 


232) X. Y. Z., New Brunswick, N. J., 
as What would be a_ good style of 
plunger for a duplex boiier-feed pump, the 


water cylinder is 4 inches diameter, and 8 
stroke? Our water is sometimes 
somewhat muddy, and we have much 
trouble with the solid plunger now in use. 
1.—_We do not see how the solid plunger 
can be improved in form. ‘For overcoming 
the trouble to some extent, we ean suggest 
only to make the stuffing box longer, and in 
it use a good quality of flexible packing. But 
this is not the proper way of overcoming 


inches 


your trouble, for it is bad and dangerous 
practice to pump muddy water into the 
boiler. The best way is to purify the water 


by means of filtering through an apparatus, 


of which there are several kinds on the 
market, and thereby prevent injury to the 
boiler and pump. 2. What materials are 


generally used for filtering 
oil filter, and what is the 
material ? A.—You will 


purposes in an 
thickness of the 
tind dese ription 


of an oil filter, which is said to give very 
satisfactory results, on page 151, current 
volume 

(233) C. W. E., Pittsburg, Pa., writes 
Please inform me how to find the pressure 
on the crown sheet, tubes and shell of 


boiler during foaming. A.—The 
on these parts of a boiler is found in pre 
cisely the same way as adopted for find 
ing these pressures under ordinary circum 
stances. The steam gauge shows the press 
ure in pounds per square inch, consequently 
the area of the crown sheet in square inches 
multiplied by the pressure indicated by the 
steam gauge, gives the total 
pounds on the crown sheet. Multiply the 
iter radius in inches of the tube by the 
steam pressure indicated by the gauge, the 
result will be the crushing pressure per inch 
of metal lengthwise on one side of the tube. 
If the steam is inside of the tube, then 
multiply the inner radius by the steam press 
ure, the result will be the pressure in 
pounds per inch of metal lengthwise on 
one side of the tube tending to burst the 
tube. In the same way the bursting 
ure on one side of the shell is found, namely, 
multiply the inner radius of the shell by the 
steam pressure as indicated by the gauge 
the result will be the bursting pressure in 
pounds per inch of metal measured length- 
wise of the boiler. 


234) W. A. F., Appleton, Wis., writes 
We have a boiler house in which there are 
eight water-tube boilers. We use screenings 
and shavings for fuel. The shavings are 
blown over by an exhaust fan located in the 
mill. The screenings make quite a lot of 
ashes which require wheeling out quite fre- 
quently, necessitating a frequent opening of 
the ash pit doors ; this seems to admit cold 
air and causes a fog which reaches the hight 
of the boilers and extends throughout the 
boiler house; it is so bad sometimes of a 
cold day that we cannot see a hand before 
us. When it was first noticed, we put on 
Storm doors and placed a fan near the top of 
the roof with a large cupola above it. This 
did not help us much, it took the fog out of 
the space above the boilers only. We have 
also tried a long wooden draught box from 
the middle of the boiler house up to the ex 
haust fan. Now, I propose to try several 
other ways: First, put in storm windows ; 


pre ssure 


pressure in 


press 


second, burn coal instead of screenings, this 
Will reduce the quantity of ashes ; third, 
extend a pipe to both ends of the boiler 


house for carrying the fog to the fan; 
fourth, erect several coils of steam pipe 
around the boiler house and heat up the 
lower part. Any suggestion you can make 
Will be appreciated. .A.—The several meth 
ods suggested by you will not help you. 
lt is difficult to make any suggestion with 
out examining the plant. We are, however, 
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inclined to believe that your chimney draught 
is very poor ; if this is increased, your 
trouble may cease. The best way will be to 
call in a mechanical engineer to find out the 
cause of the trouble and suggest a remedy 

It is also possible that Allington & Curtis, 
Saginaw, Mich., manufacturers of suction 
and blast apparatus, may have a suitable cle 

vice for overcoming the trouble Of course 
the use of coal instead of screenings will re 

duce the ashes, but if the chimney draught 
is faulty there will be trouble in burning the 
coal 


235) M. L., Brooklyn, N. ¥ writes 
Suppose a steamship is running at full 
speed, the engines are running at a rate of 
90 revolutions per minute, one ton of coal 
is burnt per hour. Now, assume that this 
steamer is towing another vessel, the speed 
of the engines of the steamer is now 60 
revolutions per minute, with the throttle 


valve wide open as before; will the steamer 
burn the same quantity of coal per hour 
under both conditions? A.—To answer this 
question many elements will have to be 
taken into account, some of which will 
involve assumptions of doubtful accuracy 


so that the result of the computation may 
not be satisfactory. It is quite possible that 
when the ship is towing another vessel, the 
engine may develop a greater horse-power, 
under these conditions a greater quantity of 
coal will be burnt per hour. If it should 
happen that an indicator card, taken when 
the engine is running at 90 revolutions per 
minute, is exactly like one taken when the 
engine is running at 60 revolutions per min- 
ute, then we might expect that the quantity 
of coal burnt per hour when the engine is 
running at the high speed will be about 50 
per cent. greater than when running at the 
slow speed. The best way for obtaining 
reliable information is to measure the coal 
under both conditions of running, and then 
keep the data for future reference. 2. The 


consumption of coal in four boilers in a 
steamship is one ton per hour. Now, sup 
pose we take one boiler out of service, will 
the remaining three boilers burn the same 
quantity of coal as was used in the four 
boilers for the same quantity of steam fur 
nished to the engine in a given time? In 


other words, is it more economical to use 
four, instead of three boilers? A.—lIlt 1s 
more economical to use the four boilers, 


because on steamships the boiler capacity is 
cut down to the lowest point consistent with 
economy, and any further reduction in 
capacity will necessitate running the remain 
ing boilers beyond their capacity which 
always involves more or less loss in fuel 
Your third question is too indefinite to 
answer. 


(236) L. A Attleboro, Mass., writes : l 
have a shaft as per sketch. The shaft is 24 
inches diameter through a distance of 1$ 
inches, and 22 inches in diameter through 
out the rest of the length. Please give me 
a method for computing the load which will 
break this shaft, the load being applied at 
5 inches from the shoulder. A.—The weight 
which will break this pin can be found 
approximately by the following formula 

w= 2% - x .589, 
6 / 

in which W = weig ht or load in pounds, S 

breaking stress on the outer fibers of 
material, d = diameter of the pin in inches, 
and / the distance from the support to the 
point of application of the load. The value 
of S depends much on the quality of the 
iron, some authorities give an average value 
of 55,000 pounds for S. and for a good 
quality of iron the value of S$ is given as 
high as 80,000 pounds; from this it will be 














seen that unless we know what quality of 
is 
1 1 > 
| 

iron is used, the result may not be very 


exact. We will adopt 55,000 pounds for S ; 
1 = 5inches, and d = 2.75inches ; then sub- 
stituting these values for the corresponding 
letters in the formula we have, 
W - 55,000 « 2.753 
6x5 
= 2,245.6 pounds for the load to break the 
pin at a distance Z from the point of appli 
cation of the load. The breaking load at a 
distance / from the point of application is 
found by the same formula, remembering 
that / is now equal to 34 inches, andd = 
22 inches. From this we get, 
W 55.000 *«* 2.3758 
6 x 3.5 
= 20,665 pounds, which shows that the 
weakest point is at a distance / from the 
point of application of the load. 


* .589 


x .589 
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(287) J. S., Buffalo, Wis., writes: Kindly 
give the theory or philosophy of the leaking 
of tubes in vertical boilers where a portion 
of the tube is not submerged Doe 
trouble arise from expansion in length or in 


s the 


crease in diameter of the tubs What is the 
best method to overcome this trouble where 
itis not desirable to throw out the boiler 


A.—The expansion in the len 
tends to cause 
crease of the 
lieve, 


eth of the tube 

leakage at the ends; the in 
diameter of the tube we be 
will scarcely have any injurious effect 
The principal cause for the leakage at the 
upper ends of tubesin vertical boilers is that 
the ends of the tubes waste away by being 
continually heated, and in time will often 
prove very troublesome Much of this is 
due, perhaps to the too rapid tiring before 
steam is in the boiler The reme (ly is obvi 
ous, fire slowly in starting, and after steam 
has been raised do not drive the boiler be 
yond the capacity for which it was designed 
Of course this will not stop the leakage 
completely for all times, but will reduce the 
frequency of the occurrence We should 
also place wrought-iron ferrules on the out 
side of the upper ends of the tubes; for this 
purpose the upper end of each tube should 
be tapered through about one inch of its 
length; the ordinary way of forming this 
taper is to hold the tube in an upright posi 
tion, and allow it to drop a few times into a 
die bored out to the proper taper. The out 
side of the ferrule should be turned eylin 
drical, and the inside bored out tapered to fit 
the taper on the tube. The depth of the 
ferrule should be about } inch greater than 
the thickness of the sheet; the greatest thick 
ness of the ferrule should be about 4 inch 
at one end, the taper bringing the opposite 
end to a knife edge When these ferrules 
are used the holes in the tube sheet should 
be drilled ,'; inch larger in diameter than 
that of the tubes; this will be an advantage 
when the tubes have to be taken out for re 


pairs. The ferrule and the tube must be 
expanded together. 2. Which is the best 
expander to use in the above case, a roller 
expander or a sectional one? A.—We pre 
fer the roller expander, with this tool the 
tubes can be expanded without striking a 


blow on them, 
less liable 
tightened, 


thus rendering the tubes far 
to crack, and leaky ones can be 
with steamon the boiler, with per 
fect safety. Roller expanders are no more 
liable to break than the sectional expander, 
and are easily kept in order, as the rollers 
are the only things that can give out, and 
they can be replaced in a few moments 


(288) J. W. D Brooklyn, N. Y¥ 
Below is a sketch of a problem of which 
please give a solution. The crank is 7$ 
inches long, and makes 1$ revolutions per 
second ; the pin moves a yoke in a hori 
zontal direction, whose weight is 2,000 
pounds; what foree will be required to move 
this weight from A to B? The crank pin 
has a uniform velocity. .4.—When the cen 
ter of the yoke arrives at B it will have the 
same velocity as the point C, consequently 


writes 


2000 Tha, 








Vo 


its momentum will be equal to the product 
obtained by multiplying the mass by the 
velocity in feet per second, The mass is 
obtained by dividing the weight by 82.2, 
which is the acceleration of gravity. The 
momentum is equal to the impulse, which is 
found by multiplying the force in pounds 
by the time in seconds during which the 
force acts. The whole of this is clearer 


shown by symbols. Let / = force in pounds, 
¢ = time in seconds during which the force 
acts, m = mass of the body or yoke, and 

velocity in feet per second at B. Hence 


above we have 
TXtom X v. (1) 
The velocity o is equal to 
2x 7} x 8 1416 x 1.5 
2 


per second, The 


from the 


5.89 feet 


: 2,000 
mass m is equal to 
ooo 


on. 
— 62.111, and the time ¢ during which the 
force acts in moving the yoke from A to B 
is equal to } of a second. Substituting 
these values for the corresponding letters in 
formula (1) we have 

FX1t= 8.111 X 5.89, 

from which we get 


62.111 x 5.89 2,194.98 pounds for 


the required constant force acting in the 
direction from A to B. Since we do not 
know what kind of bearings are used we 
have neglected the friction. We do not have 
on hand the edition of the work to which you 
refer. Kindly give us the meaning of sym 
bols, and we will explain the given formule 
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Gear Wheels, Gear Cutting. Grant; see page 452 
Forming Lathes, Mer. Mach. Tool C« 
Milling Machs. Kempsmith Co 


Cam-Milling. Machine 


»., Meriden,Ct 
. Milwaukee, Wis 
Tool Works, Newark, N.J 
Marine [ron Works, Chicago (new catalog) 


Pattern and Brand Letters 


A variety of sizes 
and styles Y 


Heber Wells, 157 William St., N 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s ¢ “ortlandt St.. N.Y 


Best Presses and Dies for all sheet metal work. 
Ferracute Machine Company, Bridgeton, N 


Air compressors for all yor ind pressures 
Clayton Air Compressor W ks, 28 Cort'andt St.. N.Y 
Horse-power Vertical 
Bellefontaine, Ohio. 


Engine Castings, 1 to 6 
The Humphrey Foundry 


Foster Engineering Co , Newark, N. J., Pressure 
Regulators, Reducing Valves, Pump Governors 


Squaring and Rotary Shears, Tinsmiths’ 
Presses and Dies for sheet metal work, 
by the Niagara Stamping and Too! Co 


Machine work solicited; 
modern machine tools; patternmaking 
experimental work: tech 
best facilities & very re 
512-524 West 4ist St., N 


Tools. 
are made 
, Buffalo, N.Y 


mplete equipment 
. designing, 
assistance if required: 


asonable prices. P. Pryibil 
Y 


Just Published —' The Modern 
John T. Usher Price, $2.50 
trations represents a new device in machine shop 
practice: a new book from cover to cover: agents 
wanted in every machine shop; send for special 
illustrated circular, Norman W. Henley & Co., 132 
Nassau street, New York 


M: ichinist,’ hy 
Each of its 257 illus 


= Binders ” for the AMERIC AN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines - current 
practice in testing engines and boilers. Price, $2 
post paid. P oe d by John Wiley & Sons, 53 East 
Tenth street, New York. 


“ Modern Locomotive Construction.” By J.G.A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con 
sidered from a practical standpoint. It contains 
i lustrations of details made from working draw 
ings, accompanied by plain directions for design 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 


John Wiley & Sons, 53 East Tenth street, New 
York. 
_——— a — 
Some Thoughts on Machine Design—I, 
By Pror. De Votson Woop 
Nearly all works which treat of ‘* Machine 


Design” deal almost with the 


might 


exclusively 
They 
mathematical pro 


strength of the parts. more 


properly be entitled ** the 
portions of machines.” This is a vital part 


in the designing of machines, but in very 


In the 
process ol designing, it is often necessary to 


many cases it is the least important 
knowledge of the 


‘art.’ of the 


have some patternmaker’s 
‘foundryman’s ‘‘art,” of the 
machinist’s ‘‘ art,” and a knowledge of ma 
best suited to the 
Malleable iron and steel 


terials so as to select those 
particular machine, 
for forg 
should 
good taste in regard to forms that 
to the eve, 
chance 


castings to-day may be substituted 
ings of former times. The designer 
exercise 
they be not offensive 
little 


espec ially 


There is 
usually but to make a useful 
machine 
for the 


by the 


attractive by its form, 
main outlines are largely determined 
work it is to do and _ its environment. 
The arrangement of the parts so that they 
will be convenient for use in managing the 


machine, should also receive his attention. 


Many important things cannot be expressed 
by algebraic formule, nor thoroughly taught 
by books, but depend chiefly on the judg- 


ment. skill, and the :sthetical tastes of the 


designer. These faculties may, however, 


like all others, be educated by reading, study 
and exercises. 

The principles of machine design involve, 
then, at distinct 
knowledge 


least three branches of 
1. Formulated science. 
2. Art, 
the trade and 
pressed in definite, 


involving knowledge peculiar to 
safely ex 


arbitrary rules. 


which cannot be 
3. Commercial, involving sesthetics, proper 
materials, and demands of trade. 

An expert designer does not classify his 


knowledge in this or any other manner ; 
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still, in writing upon the subject or in a 
quiring knowledge there is an advantage in 
classification 

To illustrate the process and_ principles 
which are involved, we take some special 
examples and show, not how an expert does 
proceed, but how one may be conceived to 
proceed as he is learning the irt First 
consider 

rik CYLINDER 

There are many kinds of cylinders, as the 

steam cylinder, pump cylinder, hydraulic 


cylinder, water-main cylinder, th gun barrel 
each of which has pecul 
Wie the 
to 


as a cylinder, et 
ot 


steam cylinder 


begin with 


find 


iarities its own 


First its thickness 


assume it to be a simple cylinder of indefi 


nite length without flanges or stays, the 


diameter being A Band subjected to an in 
ternal pressure of p pounds per square inch 
The the 


con 


will be igainst 
of the 


tend to force one-half of it directly 


pressure directly 


ive surface cylinder, and will 


away 
iB 


con 


from the other half. Conceive 
Fig. 2, passed through the 
sider length of 


Now, the forces each equal to p may be con 


a plane 


axis, and 


inch in 


one the cylinder 


ceived as acting directly against the diam 


eter. These forces will tend to force the 
two halves apart, just the same as those act 
ing on the concave surface Let this press 


T’ pounds at A 
at By; these 


ure be resisted by a pull of 
and another of the same amount 
will be the same as the pull in the metal in 
an actual cylinder, and each will equal the 


push on the radius A @. Since the piece we 


are considering is one inch long, we will 
have 
7 = 1 inch X radius pressure per 
square inch, or 
7p r (1) 
Having the force 7, we may easily find 
the thickness necessary to resist it. Steam 


cylinders are made of cast-iron, and it. r 

quires a pull of 18,000 to 20,000 pounds to 
the square inch to break such cast-iron as is 
but 
tended that such cylinders shall burst by the 


used in good castings as it is not in 
pressure to which they will be subjected, so 
large a value should not be used ; and henc 
a fractional part of 20,000 will be used. If 
the pressure is intended to be 60 pounds to 
the 


otherwise, be 


square inch, it might, accidentally o1 


subjected toa much greater 


pressure ; either by a rise in the steam press 
ure, or by water in the cylinder; also the 
test 


casting might not be as strong as the 


piece.” The cylinder is an important part 


of an engine, and the cost of the cast-iron is 
small, compared with the work put upon 
it, and the cost of a breakage, due toa weak 
ness in the iron, would far exceed the saving 
in the iron, so that in practice it is considered 
advisable to use a comparatively small frac 
ts; We 
use 4 of 20,000 or 2,500 pounds per square 


tion of the strength, or will 


say, 4 
inch. 
by 2,500, we will have the safe strength for 


Hence if the thickness be multiplied 


formula (1) 
thick 


each inch of length; hence by 
the push p 7 = the pull 7’ 
or 


= 2 500 

ness, 
pr 2 FOO 7 

, pr 9\ 

2.500 


Erample 1. 1) 


pounds, and the diameter of the cylinder 4 


If the steam pressure be 


inches, what should be the thickness of the 
cylinder ? 
According to formula (2), we have. the 
radius being 2 inches 
90 x 2 ~ : ‘ 
0.072 of an inch 
2,500 
or less than ,’s of an inch. 
Erample 2. If the steam pressure be 180 


pounds, and diameter of cylinder be 28 
inches, what should be the thickness of the 
cylinder? 

According to formula (2) we have 
180 x 14 


2 500 


$= 1.00 inch 


The answer to the first question, is Of an 


inch, is too small, so we will consider other 


elements. We consult the molder. He says 
it is impractical to make so thin a casting 
As it is to be bored out, he can make a core 
sufficiently small that he can make a 
sound casting, but he would be obliged to 


set the mold very perfectly, or the machinist 


SU) 
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might bore a hole in one side or the other 


ind a small blow hole might ruin the casting 


make it at least + ol in inch ind if the 
cylinder is to be 4 inches diameter, as in the 
xample, make it § of aninch, orso. We 
consult the machinist, and he assures us that 
it is not practical to make a cylinder 4 
inches diameter of an inch thick for com 
mercial purposes ilso in the processes of 


manutacture in accidental blow from a tool 


might ruin it ind sometimes cylinders are 
rebored, and material or ‘‘ stock should be 
provided for such a contingency and he 
ulvises that it be at least 2 of an inch thick 


if not 4 an inch. Others say that no steam 
eylinder should be less than 4 inch thick 
Here, then, experience and judgment are 


required inorder to assign a proper value. 


Persons in the different irts”’ would assign 
different for 


such cases that permits of a definite formula 


values; and there is no law 


It may, however, be expressed in the form 
of an equation, thus 
t ah ( (3) 
2,900 
in which ¢ may be called the ‘constant of 
circumstances,” or modulus of circum 


stances,” the value of which is to be assigned 
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thick to resist bursting, even if the pressure 





be 250 pounds but for reasons given above 
added to this for the 
circumstances,” making it 1} 


something should be 

modulus of 
14 inches thick 
Erample3.—In the Atlantic 


or 
liner ‘* Paris, 
the low-pressure cylinder is 110 inches diam 
eter, and the highest steam pressure about 
20 pounds, what should be the thickness of 
the shell ” 


According to formula (2) we have 


Pee 20 pounds x 55 inches , 
2 500 2 500 
0.44 of an inch nearly, or about /, of an 
inch 
The practical mechanic will say at once 


that this is ‘‘ too thin” for sucha large cylin 
The 


the piston in that engine is 5 


der, especially if it has much length. 
stroke of 
feet, so that the length of the cylinder is 
probably about 54 feet between the flanges 
A thin, long, large cylinder is liable to dis 
so that if it 
bored out perfectly cylindrical in a vertical 


tortion from its weight, were 


position it would be flattened to an oval if 


placed horizontally, like the annexed Fig. 3, 
only this is distorted. According to an analy 
the vertical diameter of 


sis of the writer an 








by the designer for each particular case elastic ring (or cylinder) will be shortened by 
. ‘ its own weight, when resting on its side, 
. an amount 
\ wa 0 T* 
\ y = 0.4674 "inches 
| ‘Trans. Am. Soc. Mech. Eng.,” Vol. XIL., 
} aap ‘ “i : 
{ Hi page 917, Equation (34). In this, 
\ w = weight of unity of length of the ring, 
\ } so that if the ring be 1 inch long, and 
WV, t inches thick, and the weight of 
tmerican Machint cast-iron 0.26 of a pound per cubic 
inch, then w 0.26 ¢. 
i ! 
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< x ] 
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Some writers have attempted to give a 
definite value to this constant. Thus, 
Van Buren, ¢ 


Also t 


0.0001 d Pp + 0.15 AY d. 
0.03 A dp. 
(d + 25) p 
19.000 
- 0.000838 p as. 8. 


Tredgold, ¢ 
Weisbach, ¢ 

In the AMERICAN Macutntst for July 26, 
1804, Wm 


formula 


Sut 


Kent gives a discussion of many 


these give absurd results in many 


cases. Thus Weisbach’s formula requires 
that the thickness shall always exceed 0.8 
of an inch, but 
of thick 
been working for years with satisfactory re 
of 
considerable size, rock drills, and cylinders 
of 


have done good sery ice 


very many cylinders only 


an inch are working, and have 


sults. Direct-acting pumping engines 
steam engines several inches in diameter 
in which the thick 
ness of the shell did not exceed § inch. 

The of 
creased by the flanges at the ends, although 


strength steam cylinders is in 
these are for another purpose and are not 
necessary for bursting strength. 

It willthus be seen that the bursting press 
ure is of the least consequence in proportion 
ing the thickness of small steam cylinders; that 
when thick enough to answer the require 
of other there 
danger of their bursting in ordinary prac 
tice. 


ments considerations is no 


In the second example the thickness was 
found to be 1 inch, which is sufficiently 


I the moment of inertia, which will be 
1's ¢8. 
FH = 20,000,000 pounes, the coefficient of 


elasticity, and 


r = the radius of the ring ; 
then we have 
y = 0.0000000718 (4) 
If r = 55 inches, as in the cylinder of the 


and if ¢ is 0.44 of an inch, then 
y = 1.47 inches, 


‘* Paris,” 


or the vertical diameter would be shortened 
nearly 1$ inches by resting on its side. It 
the the 
diameter would be shortened 

y = 0.162 inch, 
of an inch by resting on its side, 


thickness were 2 inches, vertical 


’ 
6 


the horizontal 


or about 


diameter will be elon 
to exceed 110 inches, so that a 
truly will fit it. 


Large, long cylinders ought to be bored in 


and 
gated so as 
piston cylindrical not 
the position they are to be used, but if suffi 
ciently thick the distortion will be small 
from change of position. 

While 0.44 of an inch is sufficiently thick 
to resist bursting with a 20-pound pressure 
be 


Triple-ex pansion 


allowance should made for a greater 


pressure, engines are 
sometimes run as compound engines if the 
intermediate cylinder is disabled, in which 
case it might be subjected to, say, 80 pounds 
pressure, requiring a thickness of 

80 x 55 

2,500 

or about 1§ inches thick, and 1 inches 


t= = 1.86 inches, 
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might probably be thick enough to sat 
all 


would make such a cylinder 1¢ inches t} 


requirements ; while some desig 


others 17, and still others 2 inches 
Formula (8) is also applicable to cast 
pipes for water mains, steam pipes, et« 

If the material be 
under ordinary pressures, formula (2 


steel or wr mucht 


give an excess of thickness, and yet 


process of manufacture for commercial 
poses is such as to require a greater th 


ness than that given by the formula, s 


here ‘* the art of the trade” has a contro 


influence in determining the thickness 
science simply shows that the thicknes 
determined gives abundant safety 

If the 


in hydraulic presses, another law comes 


internal pressure be very great 


For 
13.000 and even 20.000 atmospheres | 


experimental purposes, pressures 


been used. These are equivalent to 191 


and 290.000 pounds respectively to 


forces sufficient to pull asur 
steel 


square inch 


the strongest bar, or even steel w 
In these cases the cylinder must be 

thick. The 
will not be uniform, the greatest stress bi 
A and the least at B, the n 


ure beginning at A and extending outwa 


resistance over the section 


at the base at 


the stress varying according to some. lay 
the inverse distance from the center C. bi 
A to.the 

in this case to 


less and less from the inside at 
side at B. It 
the total 
but if 


is not easy 


termine resistance of the shel 


bursting : the material be perfee 


elastic and perfectly 


found mathematically that the 


homogeneous, it 
/T+p 
thickness = ¢ = / iP L Jr, 
l Py 
in which 7'is the tenacity of the material 
found by experiment, p, the internal pri 


ure per square inch, and 7, the inter 
radius. 

Erample.—lf the tenacity of steel be 1/ 
000 pounds per square inch, the inter: 


must be the thick: 
130,000 pounds to 


radius 2 inches, what 
of the shell 
square inch internal pressure ? 

Here 7 150,000, p, = 130,000 ; he 


, (4/ 280,000. i) —9 
20,000 


inches nearly. If the internal radius w: 


to resist 


1 inch the thickness would be 2% inches 

It will be seen from formula (5) that if 1 
internal pressure p, equals the tenacity 
the 
words, the cy linder cannot 


thickness must be infinite or, in ot! 
be thick eno 
to resist bursting 

When cylinders are to be subjected to v 
manuf 
their 
in the manufactur 


great internal pressure, they are 
ured in such a way as to increase 
Thus 


the celebrated Rodman cast-iron cannon 


sisting power. 


inside or bore was cooled first by causin: 
stream of water to run through pipes pla 
in the bore; then as the parts more rem 
from the bore cooled they shrunk onto t! 
cooled parts and compressed them, so t! 
when the whole casting was cooled the ir 
next to the bore was in a state of 


sion, and the first effect in firing a charg 


or otherwise producing an internal pressur 


to relieve the stress, and no lens: 
would be produced until the material w 
the 
burst the intert 


pressure must produce a stress equal to t 


was 


so stretched as to remove all compr 


sion, and before it would 


compressive force and the tensile streng 


combined. The outer portions would 
subjected to tension, so that before burstil 


the whole transverse section would be mo 


nearly under a uniform tensile stress 
show that there was compression and 
sion produced by the cooling process i 
their amounts, annular grooves were cut 
the end of the cylinder shown by the wh 


anulii in Fig.5, and the ringsthen cut off. B 


cutting these in two the inner ones would oj 
and the outside ones spring together and cli 
up the cut (Fig. 6.) and it might be that t 
ends would pass each other if permitted 
do so. The same principle has been a 
plied to the manufacture of steel cylind: 
Staves of 


to surround 


for steel guns crucible ste 


closely fitting, are used 


bore, and give longitudinal strength, ont 





compre . 








t 











rial 
pre 


iter 


iter 


to vi 
nufac 
eir | 
ture 
on 
ising 
placed 
rem 
nto t! 
so tl 
he ir 
ym pres 
large 
ressul 
tension 
‘jal was 
ym pre 
internal 
l to tl 
treng 
yuld 
urstil 
ve MO 
ss | 
nd te 
6S HA 
cul 
ewh 
off. B 
ld oj 
nd cli 
that tl 
itted 
een i 
vlinde 
le stec 
and 
th, ont 


June 6, 1895 


hich are shrunk steel cylindrical rings, 
is compressing the staves closely together 
itside these rings are shrunk Oy gny,<teel 
igs, and so on, thus subjecting the @nner 
ngs to compression, while the outer ones 
If the steel 
140,000 
uinds to the square inch, and were com 


uuld be subjected to tension. 
es have a tensile strength of 


ressed by the process of manufacture 
»),000 pounds, it would require an internal 
essure sufficient to produce 260,000 pounds 
nsion before it would burst. This princi 
has been used to strengthen cast-iron 
ins, as in the Parrot gun, which had a 
avy iron band two feet or so long shrunk 
ito the breech. 
The steel staves might be wound with 
teel wire, as has been done, forming a very 
rong gun, and comparatively light. With 
ur present knowledge of the strength of 
such cylinders, formule are of little, if any, 
value. Much science is involved, and more 
ience and art are developed with every 
tage in the construction of such cylinders, 
ind constitute the ‘‘art of that trade.” 





> 
Grinding with Emery and Corundum 
Wheels.—IlI. 


By C. H 


NORTON, 


A machine tool builder ordered of a well 
known emery wheel company a_ special 
wheel, and named the following conditions: 

We shall insist upon good cutting quali- 
ties, durability and absolute safety; speed 
2000 revolutions.””. When we realize that 
vreatest durability and greatest rapidity of 
cut cannot exist in the same wheel, and that 
the speed should bear a relation to the 
vrade, width of cut, size of grain, and that 
ill these must depend upon the nature of 
the work, wecan see the lack of thought 
in giving this order. One could go on 
enumerating such cases, their name is le 
gion. 

It is astrange fact in human nature that 
most men refuse to give due weight to the 
opinion of others who have ‘‘ been there,” 
but ussume to see so clearly that the ‘‘ been 
theres"’ are mistaken. It seems strange 
when men see others successful in using a 
certain machine, that when they come to use 
the same machine they should throw it out as 
worthless; yet men will do that thing. They 
will visit another shop, see others using 
emery wheels successfully on certain work, 
take one of those wheels home with them, 
use it on the same work and machine, then 
decide that the wheel is simply worthless, 
throw it aside, and never seem to suspect 
that they themselves may be at fault 

There are others who never consider one 
word of instruction or advice given about 
emery wheels, but assume that ‘‘an emery 
wheel is simply a round wheel made of 
emery,” and that to make all that talk about 
so foolishly simple a thing is nonsense; so 
they buy the cheapest wheel and the one 
that will last the longest, then light a cigar 
and muse on the saving they have made in 
buying that lot of wheels, while any one of 
them would know better than to buy a horse 
or a suit of clothes on that principle. One 
cause of so much misunderstanding, misbuy 
ing and misuse of emery wheels is the no 
tion that the emery wheel is so simple, while 
the fact is that the selection and use of 
emery Wheels is an art that is in its infancy. 
Enough has been developed to show great 
possibilities before us in the realm of grind 
ing wheels and machines for their use. In 
my opinion, even those who have been near- 
est to the grinding art hardly conceive of the 
possibilities before us as we gradually wear 
away our prejudice. 

I think no one who has been permitted to 
study the grinding problem for any consid 
erable length of time, where they have had 
contact with great varieties of work that 
must show both profit and accuracy, can 
doubt for one moment that by the use of 
cutting particles made into cutting wheels in 
the multitude of forms, mixtures, grades and 
combinations opening up to us every year, 
we have possibilities that the warmest advo- 
cate of the good old natural stone never 
dreamed of, and that, should one undertake 
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to do much of the work now done with 
emery wheels with grindstones, because some 
oné says that ‘‘in England they use grind 
stones in- every place where we use emery 
wheels,” he would find it simply impossible 
to compete, and in very many cases impos 
sible to do the work at all, regardless of the 
excellent authority from which the stat 
ment comes In this connection it is but 
fair to say that in England they manwfact 
ure grindstones in order to get variety of 
grades for variety of work. These stones 
have been carefully tried on this side of the 
water, but, while they are better than the 
natural stone inasmuch as they can be se 
lected to suit the work, yet they did not 
compete in any sense with the wheels made 
of corundum and emery. After a number 
of years contact with grinding matters I 
cannot conceive Why anyone should discard 
a good emery wheel for a grindstone of any 
quality. 

And now we come to the question, what 
is a good emery or corundum wheel ? and 
in answering that let us fix in our minds that 
grinding not polishing wheels are under con 
sideration. 

The answer to that question to be under 
stood involves a knowledge of wheels from 
more than one line of experience but 
summed up briefly a good wheel is, first of 
all, one that is made up entirely of cutting 
materials, no glue, no rubber, no varnish, 
no celluloid. The gum wheels have a very 
useful place. I will speak of it at another 
time, but it is not in the field now under 
consideration. Next, a good wheel is of the 
proper diameter, width of face, size of grain, 
the proper grade of hardness, the proper 
mixture of material and bonds, all emery, 
all corundum, or mixed, according to the 
work to be done. It should be run ata 
speed suitable for the size, width, grain, 
grade, and the work to be done, and should 
cut under the pressure made necessary by 
the above conditions. To get the best re 
sults from a really good wheel a very light 
pressure is necessary. 

The question of speed of wheels is the 
great stumbling-block of all. There seems 
to be a general notion that there is some 
one surface speed suitable for all emery 
wheels, whereas nothing could be further 
from the real fact. I have been asked so many 
times, ‘‘ What is the speed for an emery 
wheel?” In reply I might ask, what is the 
speed of lathes, regardless of shape, kind of 
work, material, ete.” Is it possible to table 
any figures that will be even approximately 
applicable to so wide arange of conditions ” 
To use the lathe successfully, is it not neces- 
sary to have a fund of knowledge stored in 
the mind through experience, but that can- 
not be tabulated ? The speed and grade of 
the wheels is subject to the law of every 
day experience and must be varied to suit an 
endless variety of circumstances, but no 
more sec than the lathe. We never hear of 
anyone throwing out the engine lathe and 
returning to the good old hand lathe because 
hard material, run at too fast a speed, drew 
the temper from the lathe tool. Oh no, we 
have learned that the speed of the work, 
shape of tool, kind of material, shape of 
work, amount of feed, strength of lathe—all 
must be consideréd, yet who can condense 
this into a table or formula? I am aware 
that there are those who have such a mania 
for alphabetically arranged tables, lists and 
formule, that they attempt to tabulate 
such things, and then regard all workmen 
as rebellious who cannot understand and 
use them. 

I will venture the prophecy that when 
emery-wheel grinding machinery has had 
the same place in the experience of mechan 
ics as has the engine lathe, that relic of the 
past called a grindstone will remain only in 
shops where they still retain the old chain 
lathe and tobacco pipes as essential aids to 
skilled labor. 

There seems to bea popular notion that a 
grinding wheel should run at as high a 
speed as possible and avoid rupture. Per 
haps it should, but it depends upon the rela 
tion of sizeof grain and softness of texture 
to the work to be done. Speed of cut and 
amount of cut are qujte different, We would 
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not teach an operator to run a milling cutter 
as fast as it could be revolved, in order to re 

move the most stockin a given time If we 
should leave him with the simple statement 


that the faster the cutter revolved the more 


work he would turn out. it would not be 
many moments before we should quit 
a new cutter in most cases Experience has 


taught us that depth of cut, rather than 


number of cuts. gives us the most work or 
longest life of edge in proportion to work 
done It is obvious that the more rapidly 


the cutting particles of a wheel are forced 
across the metal the sooner will they become 
rounded and dulled, in which case they must 
be thrown away and new ones used, or heat- 
ing and glazing will result in drawing the 
temper of the tool; at the same time grind 
ing will become slower 

To increase the rapidity. of grinding at 
any speed it is nece ssary to soften the text 
ure or grade of wheel in order that its parti 
cles may be more easily torn from. their 
setting, and new ones exposed before they 
have become sufliciently dull to cause heat 
and retard grinding. If what has just been 
said is true, then a rapid running wheel r 
quires either greater pressure, Consequently 
heat and inaccuracy of work, or softer text 
Mre, consequently greater loss of emery If 
we try, as so many do, to get rapidity of cut 
without heat and at the same time have a 


lasting wheel, w 


shall always fail if the 
wheel is revolved so rapidly as to dull the 
particles quickly. With the milling cutter 
we decrease the speed and increase the feed 
until the danger of breaking the teeth stops 
us, or, rather, we could if our milling ma 
chines and cutter arbors were any where near 
strong enough. Right here is where so 
many people fail in egrinding operations ; 
they seem to torget that the depth of the cut 
cannot be greater than the projections of the 
particles from their setting, unless the teeth 
or particles of the wheel are either worn 
away or held so strong in their setting as to 
remain a long time after they are dull, and 
perhaps until they are worn entirely away 
We forget, I think, that in case we use the 
particles after the cut or scratch is gone 
and the emery wheel smoothed off flat, the 
friction necessary to cause abrasion is very 
yreat 

I have found that a speed much slower 
than is common and a softer wheel than is 
common, enable one to grind a tool in much 
less time than on a grindstone, and that the 
pressure required to accomplish this rapid 
grinding is so light that not one man in a 
thousand can be induced to keep from press 
ing too hard, thereby wasting the wheel 
yet I have found that if the tool is held 
sufficiently lightly, the wheel will list as 
long as the more rapid running wheel, that 
the saving in time is very noticeable, and 
that the tool remains cooler. Does the reader 
realize how very keen the cut of fresh cor 
undum and emery is before it has been 
rounded by friction ? 

Could workmen and others overcome their 
prejudice enough to see, first, that emery 
and corundum particles are sharper and 
harder than sand, therefore will cut metals 
quicker and longer without losing their edg 
and with less pressure, therefore with less 
heat ; next, that if they have wheels that 
will not do so it must be the fault either of 
those particular wheels or the way they are 
used; and then free the mind of every 
thought of polishing, but rather assume the 
wheel to be a grindstone and run it at the 
same speed if you please, give it the same 
ability to cast off its particles as they become 
dull: then on the same arbor, run under 
the same conditions, either the emery or cor 
undum wheel will outwork the grindstone 
fourfold, and while the temperature of the 
tool will remain so low as to be placed 
against the flesh with safety when with 
drawn from the emery wheel, when with 
drawn from the grindstone it will burn the 
tlesh. 

If the reader entertains the popular notion 
that all emery wheels (because they are 
emery) draw the temper of tools, and by 
some mysterious magnetic, electrical or hyp 
notic influence peculiar to themselves, make 
an edge that will not cut long and well, I 
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will ask him to try the experiment and 


pursue it fearless of consequences” with 


in emery wheel whose combined grade and 
size particles are such as to produce the 
same grain of cut upon the steel as does the 

ndstone with which it is to be compared 
whose speed and ability to cast off dull par 
ticles is identical with the grindstone Will 
he actually try this Has it been tried If 
so, it has been found that the edge is identi 
il wheth ground on grindstone or emery 
Wheel. [said run it at the same speed ; you 


may and still get good results ; but the fact 
that its party les are harder than the sand 
particles makes it possible for us to run 
faster and yet get a deeper and cooler cut 

In the experiment just suggested, as the 
particles are practically the same size and 
rubbed away with the same friction, the 
sand particles becoming dull first will cause 
the grindstone to waste faster for the same 
umount of work. The fact is we are unfair 
in our trials; the stone and wheel are sel 
dom, if ever, up to even a fair relation for 
such trials. Many wheels are very much 
| 


harder than the Stone while the stone is 


aliays wide? 


nd finer than a really good 
emery wheel, and in the latter case you do 
not give the saving in time its rightful place 
in the problem Another and very im 
portant point is that your workmen do not 
use the soft cutting wheel fairly Just 
enough pressure will cause it to cut very 
rapidly without undue loss of wheel; more 
pressure will cause it not only to waste, but 
wtually to cut slower. The difference in 
pressure required) between a grindstone and 
1 really good emery wheel is very great 
yet, not one in a thousand realize this differ 
ence ; thus it is that makers of tool grinders 
and wheels for them furnish you a wheel so 
hard that you can jam and push on it just 
as bard as you used to on the old gerindstone. 
knowing that if they do not you will never 
buy another, because you will destroy it so 
affect your 


soon as to po ket-book. To 
enable you to grind more qui kly on this 
hard wheel, they make it of coarser par 
ticles, and you bear on to. this piece of 
unvieldin ind coarse granite, when, lo! 
away goes the temper, the edge is like saw 
teeth, you lose your temper, and with words 
as rough as saw teeth, you declare that an 
emery Wheel will not make as good an edge 
as a grindstone, and ina fit of madness you 
tear the thing from its place, tumble it over 
on the scrap pile, return to the grindstone 
light your cigar, and muse on the nonsense 
of modern inventions. But your thought 
While 


against, and waiting for 


has not embraced all the subject 
you are pushing 
the good, old-fashioned grindstone to wear 
off the tools, another of a more patient 
frame of mind will calmly reap the reward 
of more careful investigation 
wd trol 


For really 
qrinders are now in use, and are 
possible to all, when all acquire that knowl 
edge of wheels that is stored in the mind 
through experience, but that cannot be 
tabulated. 

The success of grinding depends as much 
upon the machine on which the wheels are 
used, as upon the wheels themselves. This 
is so often overlooked that wheels are 
blamed many times when they should not 
be. The question of grinding machinery is 
me that needs more study than the average 
shop manager has vet given to it 


——_ --- 
A sad accident occurred in a printing and 
A girl 
14 years old attempted to pass a vertical 


bookbinding establishment recently. 


shaft running within a foot of a partition. 
Her clothing was caught by the shaft, she 
was Whirled rapidly around, her head was 
crushed, and she was instantly killed. She 
should not have attempted to pass between 
the shaft and the partition, but it should 
have been impossible for her to try it. 





<> —_—. 

Figures recently published in ‘‘ Geyer's 
American Paper Trade Directory” show that 
there are 1,313 paper mills, employing 
50,757 employes and using an aggregate of 
603,837 horse-power for driving them 

ated 

The pith from cornstalks is now thought 
to give promise of a satisfactory material 
for use in war ships to allow shot to pass 
through it, and then close to exclude water. 
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The secretary of the American Society of 





Mechanical Engineers has sent out the usual 
little blue book, containing the program 
of the coming meeting if the society it 
Detroit, June 25th to June 28th. inclusive 
Circulars accompanying this book state tha rhe Davville (Cons Woolen Co. has been re 
for those ittendin from New England a | 
OSE ‘ rganized and will resume operations this fall 
car will leave Boston. which will join other : 
cars leaving New Yor! nd Philadelphia. to The Sterling Cotton-mill Co., of Franklinton 
aa" - oy > peta eek has heen orgs ‘ ' 1 stor ) 
make a train which will proceed from]: 4 Tganiaed WHS & capital stuck of 
Buffalo direct to Detroit The management $50,000. Jno. F, Cannady is president 
of the excursion for this section will be under The Smith-Rowse Patent Coupler Co. is a newly 


the direction of Messrs. Raymond and Whit rganized company at Homestead, Pa. A plant 
comb, who managed the California trip. | for the manufacture of couplers wilt be located. 
The list of papers tithe s of which are given The Ohio River Sheet and Tin-plate Company, of 
indicate that there will be at 1 ist the usual] pittsburg, Pa., has been incorporated with a cap! 
— in the formal proceedings of the tai of $50,000. The pliant will be in operation in 
society, and among the other attractions to . 

be provided will be excursions by boat and 
otherwise to the various points of interest 
in the neighborhood of Detroit Meetings |‘ 
will be held in the Y. M. C. A. Hall. and at] building with the Berlin Iron Bridge Co., of East 
8.30 p. mM. Wednesday there will be a recep Berlin, Conn 


July. 


The Malleable Iron Fittings Co., of Branford, 
onn., have placed the contract for a new foundry 


tion tendered the society at the house of the The new refrigerating plant for the Interna- 
Detroit Club. On Thursday afternoon there | tional Cooling Co., Atlantic City, N. J., will be de 
will be an excursion by steamer to Lake St. | signed and built by the Berlin Iron Bridge Co., of 
Clair and St. Clair River A light lunch | East Berlin, Conn 

will be served on board the boat, and there The receivers of the Erie Railroad Company 


will be a fish supper at the St. Clair Flats 
the party returning to the city at & P.M 
On Friday afternoon there will be an inspec 
tion of the works of the Public Lighting 
Commission. 


have issued an order forthe resumption of work at 
the company’s shops at Hornellsville, N. Y., and 
other points on the road on full time. 

The Woonsocket (R. I.) Machine and Press Co 
——— a will enlarge its plant this summer. The improve 
ments will include addition to the main building, 
three stories high 319x55 feet and also new machin 
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The Mason Regulator Company have 
moved into a new oftice, at No. 6 Oliver 
street, Boston, in the center of the machinery 
district. Mr. Walter G. Chase, who has Hine & Robertson Co., 61 Cortlandt street, New 
been the active manager and treasurer since | York, are just fitting up an experimental shop for 
the company commenced business, has re ‘ 
tired from the management prompt delivery of instruments sent back for re 
pairs. This shop is under the supervision of Mr 
A. C. Lippincott 


NEW CATA | of IGS. \ significant movement with regard to the de- 


velopment of the cotton manufacturing industry in 

We have received from the American Boiler Co.,] the South is found in the fact that the Kitson Ma 
Chicago, Il!., a finely gotten up catalog illustrating | ¢hine Co.. Lowell, Mass.. and the Whitin Machine 
and describing a large variety of boilers, designed | oo. Whitinsville, Mass.. have decided to establish 
especially for heating purposes, both for private | 4 general Southern agency for supplying Southern 
houses, and on a larger scale for public buildings 


their indicator department which will insure more 





mills and factories with their machines. 


The catalog contains a number of fine illustrations 
of buildings heated by these boilers, and is very The Brown Hoisting and Conveying Machine Co., 


complete in respect of illustrations, descriptions 


aagt apy manufacturers of friction clutches, hoisting en 
and data. It is 534’’x544 


gines, ore buckets, etc., and the Elwell-Parker 

We have received from the Q. & C. Coy +05) Eleetric Co, of America, manufacturers of electric 
Western Union Building. Chicago, Ill., a catalog ie Pues ; > atenin Citithes eine 
which is devoted to the illustration and deseri ption generators Tor railway power pan 8, Ng iting, ¢ ste 
of all kinds of machinery for cold sawing metals. | trolytic work, ete., removed their offices on April 
The machines illustrated inc ude power back saws | 1st from 409 Times Building, to 1112 Carnegie Build 
and circular sawing machines of various types, and 
much useful information is given regarding this 
modern method of cutting up stock, The catalog y : ; er ities 
is embellished with a bigh art front cover, and is 7 Mr. E. Van W inkle, formerly pr side nt and gen 
x10’, eral manager of the E. Van Winkle Gin and Ma 


ing, Pittsburg, Pa. 





that company and will engage in business for bim® 


ecotton-mill machinery and oil-mill machinery, and 
has contracted with the Lodge & Davis Machine |, 
Tool Co., of Cincinnati, Ohio, foran outfit of lathes, 
planers, drill presses, etc. 


The Leland & Faulconer Mfg. Co., Detroit, Mich., 


chinery Co., of Atlanta, Ga., has withdrawn from{ts nuw quoted Casting Copper is held at 10c. t 
10%4c. 


self under style of E. Van Winkle Gin and Machin@] jng ont “vale 1 Higher prices. A large busine 
Works, at the same place. He will manufacture [been duise at 3.22c. to 3.2%c. New York delivery 








Lead “narket is firmer, and refiners are t 


Spelter—Prices are advancing: 3.70c. to 3.7h« 


quoted for New York delivery. The demand 


onsumers is good. 
Tin—Prices have declined: spot for round lot w 


sold at 14 35c. net cash, and 14.50c. store terms, |} 
July and later deliveries 14.50c, is asked 





are erecting a steel foundry bnilding, 262 feet by 56 
feet, with cupola end 74 feet wide, also annealing 
and shipping building 35 feet by 95 feet of brick 
The foundry above the four-foot brick wall, which 
comes up to the window sills, will be entirely of 
steel and glass with the exception of a brick wall 
around cupolas and core room. It is to be equipped 
with modern foundry appliances, steam-hydraulic 
cranes and elevator, Brown & Sharpe core ovens 
and annealing furnace and cycloida! blower with 
upright engine on same plate or bed. They will 
make a bigh grade of machine castings, making a 
specialty of very fine nice work, suchas sewing ma 
chines, typewriter and best grade of machine cast 
ings. 


Drying by artificially induced currents of air 
sometimes heated) is finding many new applica 
tions constantly. Among the latest plants put in by 
the Buffalo Forge Co. being for the American Po- 
tato Flour Co., of Saginaw, Mich. This company 
writes regarding the plant as follows: ‘* We are 
pleased to say to you, gentlemen,that the heater 
you put in for us last January bas done us more 
service than any other heater we have ever used, 
and it isa complete success for us in drying our 
potatoes so that we could grind and get them into 
flour. The potato being about 85 per cent. water 
we have always found it very difficult to get them 
dry enough before becoming sour until we put in 
your apparatus.” 








Machinists’ Supplies and Iron. 


New York, June 1, 1895. 
Tron -American Pig—We quote standard brands, 
$12.25 to $12.50 for No. 1; $11.25 to $11.50 for No, 2, 
and $10.7 75 to $11.00 for No 2 Plain. Southern brands, 
$11.75 to $12.25 for No. 1; $11 to $11.25! for No. 2: 
$10.50 to &10.75 for No. 3; $11 to $11.2 for No.1 
soft; $10.75 to $11 for No. 2 soft; and Foundry 
No. 4, $10.25 to $10.50 
Antimonv—There is no important change in the 
market. We quote L. X., 84c. to §34c.; Cookson’s, 
Loc. to 834c ; Hallett’s 7.10c. to Tlgc., U. S. French 
Star, Thc... and Japanese, 7c to 7Ke. 
Lard Oil—Prime City we quote at 52c. to 53e. 
Copper-—-The market is firm and active, and prices 
have advanced. A large lot of Lake Copper has 
been sold by first hands at 1054c., and 105¢c. to 10%4c 





* WANTED * 


** Situation and Help” Advertisements only inserted 


under this head. Rate 30 cents a line for each inser 


t 


ion. About seven words make aline. Copy should be 


sent to reach us not later than Saturday morning for 


t 


r 


he ensuing week's issue. Answers addressed to our 


sare will be forwarded. 


Wanted—Agents traveling and local to sell stean 


spec's; good commission. Mfr.,1115 State St, Erie,Pa 


Young M. E. with exp. wants pos. as designer 
f steam engs. or gen. mach. Box 185, AM. Macu 


Mech. draftsman, age 23, tech. educated, wit 


years’ office & shop exp., wants pos. Box 183,AM.MaA 


Wanted—By young mach., work at tool-making 
inder instructions ; small pay expected 30x 1s 
AMERICAN MACHINIST 


Wanted—Position as traveling salesman, by a 


practical machinist: American; 18 months o1 
road 30x 200, AM. MACHINIST. 

Wanted—Position by a steady temperance young 
man. as li er out in boiler sho; jest of reference 
Address H. Mce., care of AMERICAN MACHINIST 


I 
I 


A raat al engineer of 8 years’ practical ex 
erience on great variety of work is open for in 
nediate engagement Box 22, Williamsville, N. ¥ 


Wanted—A situation as foreman in a jobbing 


foundry; 20 years’ experience; the best of references 


Address P. H. Spaid, Rochester Post-oftice 
Machine draftsman of experience, skill and abil 
ty, wants engagement; would take charge of small 
Jrawing-room; is fully comp’t. G. R., AM. Macu 
Competent mecb’l engineer wants responsible 


position. 15 years exp. on hoisting mach’y. Steam, 
water power, and electric mach’y. Best refs. from 


( 


‘oncerns of highest standing. Box 195, AM. Macu 
Machinists Wanted—Several first-class general 


machinists can find steady work with good wages 
at the Fulton Foundry and Machine Works, 21 
Furman St., Brooklyn, , 


Wanted—Position as woodwork instructor in 


trade, technical or M. T. school exp. teacher: also 
as pattern foreman in electric steam and mechan 
ical work 12 yrs., best refs. Box 10, Am. Macu 


(Continued on Page 453.) 








THE DEANE 


OF HOLYOKE 


VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP CO., 
HOLYOKE, MASS. 


Send for ‘‘ The Deane Specialties.” 





Crescent Extra 


oe 8 WM 6 « ‘ 


os agenda The Steel so generally used now 
CAGO, ILL. 


NEW YORK, N.Y. for Machine Shop Tools. 
















REAMER : TAPER 


MUGKEUCUIILLETELECEL 





x E >< D 


WILEY & RUSSELL MFG. CO., 


FINE STAY-BOLT TAPS. 


THREAD 


STRAIGHT : SHANK 





< Cc 7< . B SA 


GREENFIELD, MASS., U.S. A. 




































. mn x 
For BLACKSMITH, ¢ oa 


U 
CARRIAGE & WAGON avs fons. RG Ed 


Yo 9 24 SIZES. Se 
=p BUFFALO ~S 


THE MECHANICAL ENGINEERS’ POCKET BOOK. 


A Reference Book of Rules, Tables, Data and Formule, 
for the use of Engineers, Mechanics and Students. 


J AMERICAS BEST. 
we WORLDS @TANDARO. 






) BUFFALO, NY.u.s.a 














By WILLIAM KENT, Rex M., Mw E. 


Consulting Engineer, Member American Society Mech« neers and American Institute Mining Engineers. 
1100 Pages, 12mo, Moroceo Flap, 85,00. 
JOHN WILEY & SONS, * * ° - * Md NEW YORK. 





BLOW YOUR CUPOLA 
“STURTEVANT BLOWER.” 


Send for Catalogues. 


B. KF. STURTEVANT CO. 
BOSTON. NEWYORK. PHILADELPHIA, CHICAGO, LONDON, ENG. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 








BOSTON: 11 & 13 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in bing able to run at GREATLY INCREASED SPEEDS. FEWER GBINDINGS. No WASTE in redressing. 


SoLE REPRESENTATIVES IN THE UNITED STATES. 


B.M. T ONES ce CO., 


NEW YORK: 143 Liberty St. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 


Gear Cutting. 
G rH A NT Green te Sete Be 00. 


GEORGE B. GRANT, 
GEARS Lexington, Mass., 
and 125 South 1lith St., 
Philadelphia, Pa., 
and 86 Seneca St., 
Cleveland Ohio. 












Cut Theoretically Correct. 


Special facilities for cutting worm wheels. 


HUGO BILGRAM, 
MACHINIST, 


440 N. 12th St., Philadelphia, Pa. 





9 t0 24 Swing, 





“AYE, THERE'S THE RUB.” 


The price at which we are selling (not offering, 
but selling) our lathes and tools is causing surprise, 
We are prepared to turn out high-grade tools at 
very low prices ; our profits are small, but we are 
Satisfied, and we give satisfaction to our cus 

—— : tomers, so there’s both profit and glory 
Modern Design. Our catalogue will tell you all about our lathes, 
Valuable Features, planers, shapers, ete. Prices quoted on application. 


carauoers ts | SEBASTIAN LATHE CO., 
= aa 117 and 119 Culvert St., CINCINNATI, OHIO, 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





New York Office, 86 LIBERTY STREET. 





87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of th: 


H.W. JOHNS MANUFACTURING CO. 














87 MAIDEN LANE, 
NEW YORK. 
CRASS, PLARCLIOA, LRmOR, 
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A first-class foundry foreman and general molder 
with extensive experience in handling work and 


ale 
“is WAN T E D i€ 
men, mixing and melting metals and general found- 


* Situation and Help” Advertisements only inserted | ry knowledge, wishes situation; strictly temperate, 
under this head. Rate 80 cents a line for each inser- | with highest testimonials as to character, executive 
tion. About seven words make a line. Copy should be | anility,etc.; American; aged 3%. Practical, AM.Macu 
sent to reach us not later than Saturday morning for ’ 
the ensuing week's issue. Answers addressed to our 


/ Wanted in a western city in a well-organized 
care will be forwarded. 


modern machine tool shop, building high-grade 
—— ——___——— work only, a leading vise hand, fully capable to 
T wist Drills—A practical man who is thoroughly | direct a half dozen other vise hands, and to work 
experienced in the manufacture of twist drills can | along with them. Must be a hustler, and able to 
secure a good position; give full particulars, age,| produce the best work at a competitive cost. 
etc. Drills, care of AMERICAN MACHINIST. Address, stating age. married or single, wages 
Molders Wanted—A number of first-class men on | Wanted, and references, X AMERICAN Ma- 
light bench, floor and press work; can find steady | CH!NIST. 
work with good pay at the Fulton Foundry and 
Machine Works, 21 Furman St., Brooklyn, N. 
Wanted foremanship by one who is ll up it in lo 4: MISCELLANEOUS WANTS + 
comotive foundry practice; kave had eight years’ 
experience as foreman; understands thoroughly Advertisements will be inserted under this head at 
iron, brass, dry sand and green sand work, can give | 85 cents per line, each insertion. Copy should be sent to 
best of refs. Box 14, AMERICAN MACHINIST. reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
Wanted—Superintendent and mechanical engi- | be forwarded. 
neer; one thoroughly capable in designing Corliss 
engines of all kinds and the handling of 300 men; 
anexperienced man only. Address,with references, Cheap 2d hd lathes & planers. S.M. York,Clev’d,O. 
A. 5. C., cate of Amenetan Macuumer. Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
sotivata he +o or a toy can ien For Sale—Second-hand drill presses,engine lathes 
mach. as well as on general machinery, with best | & Planers. Dietz, Schumacher & Co., Cincinnatt, O. 


of ref., des. pos. as foreman in N.Y. or Jersey City; Light and fine 
5 yrs. as foreman in pres. pos. G. M. D., Am, Macu. 











mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—A first-class key-seater, new. Address 
ble of meeting the most exacting modern re quire- Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 
ments; permanent position for right man; oppor- 


tunity for advancement. Apply, with references, Best and cheapest Bolt Header made by C. H. 
Buchel Mach. Works, 827 Conti St.,.New Orleans,La. | Baush & Sons, Holyoke, Mass. 


Wanted—A first-class all-round machinist capa- 








DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON 








VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


BORING «»0 TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


i: WILMINCTON, DEL. 


@ BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO. H, SAGE, Secretary. 


C4 x! > ALPQ°PS wPAS 
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Engineers, Architects and 
Builders of 
‘ssulpling 

pue soSpiig jo03g pue uol 


The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designee and built by us for the Coe Brass Co, at Torrington, Conn. The Roof is over 
their Rolling Mill, which is a building 118 feet wide and 233 feet long. The line of brick 
arches, shown on the right, connects with an adjoining Muffle Room, which is 
also covered with an Tron Truss Roof of designed and built by us. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 








Wanted—A purchaser for a good key-seater, by For Sale or Trade—Complete plant, foundry, 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. | machine shop, tools and stock (established 10 yrs, 
and paid good dividends) in one of the best agri 
cultural States of the West, making a specialty of 
grain elevator and mill mach’'y, and in close prox 


For Sale—Second-hand planer, also lathes. Gage 
Machine Works, Waterford, N. Y 


, . . , »4 * diatrictea tood railros f j 7 
Machine shop wanted; will take interest if d imity to mining districts. § Spe road facthtt 
sir’e; can furpvish abund’e of work. Box 12,Am Mac un, | Address W. 2, care AMERICAN angen ss 
: 4 permanent situa’n in Lancashire (Eng.) is open 
Wanted—To correspond with any one in need of | ¢o, ° manager in a small toolmaking establisbm't 
a first-class key-seater, Address Mitts & Merrill, | oy ploying 150 men; experience in the systematic 
No, 913 Tilden Street, Saginaw, Mich management of work and menrequired. Reference 
Wanted—A manufacturing firm to build and sel givent py ant conversant with mass product'n 


new style bicycle from the working draft, which is | UPOM the Ameri un syste m. Nabe Near a salary 
thorough; it is calculated to weigh 13 pounds required, to T. T., Box I 2 Smith's Ac ve rtising 
Box 11. AMERICAN MACHINIST Agency, 132 Fleet street, London, E. C, England 


‘oa CALIPER SQUARES 


Any Style or Graduation. 
(5 Sizes, Metric and Vernier System.) 





Very valuable patent for sale, of March 26, 1895, 
No. 536,306, covering single sheared and gang 
ploughs; price reasonable. Address M. Weber, 
Room 27, Wood Building, New York 





Introduction and negotiation of Americanpat 
ents and machinery to English manufacturers and 


. ) : NONE BETTER. 
agents. Write for circular to Geo. Richards, M. | 


- : : Send for Catalogue and Spe -rices t 
M. E., Mechanical and Consulting Engineer, No. 5 " : . be a hg a peetal Prices t a 
Laurence Pountney Hill, London, England. E. G. SMITH, Columbia, Pa. 


REDUCED PRICES of LECOUNT’ $ STRAIGHT TAIL DOG. 











No. INCH. PRICE. No. INOH PRIOM 
a8 1.... 3% .. $0.60 40 «. 4... 0 
7 £ 2 % .70 11 2 -- 1.45 
+? oe 12 .. 1,60 
aoe 4 1% 80 13 -- 1.80 
S2a5....14... 80 14...4 .... 810 
ESE 6....1% 95 15....4% ... 9.78 
ee 6%  16...5 .... 8% 
Zs 8 1% 1.10 17 Sly 4.00 
on 9 2 1.20 18 35 5.00 
& 1 Set to 2in. 7.80 Full Set, 81.10 


These Googe one Ser sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


Stare oor] The Elliott Drill Press 
Lathes corr FOR ANY LIGHT WORK. 
9 and 12 inch Swing. LARGE RANGE OF WORK—LOW PRICE. 


New Designs Novel Features 
Send for Catalo.ue B, 
SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 


C., W. LeCOUNT, South Norwalk, Conn. 













— FOR — 
Bicycle 
WATCH - 
- WORK 
OR 
TOOL 
ROOM. 
ENGINEERING APPLIANCE CO. 
JAMESTOWN, N, Y. 





SEND FOR GATALOCUE. 


STER MACHINE veno co 


THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 


' ANGICUTT 
SSSIRWAWIEY YA 
“NGr RL}! The ei ; 


it 
ORCESTER 
Ra 


Manufacturers of Set, Cap & 
Machine Screws, Studs, otc. 


MACHINISTS: Look at This Vise, 


for holding small stock while 
drilling. Can be adjusted to 
work of any shape, or of dif- 
ferent sizes, in 30 seconds, 
You save time, drills, mate 








~J-ERLANDSEN- 


- ee ~ 
I72-CENTRE STANEW YORK Q 
rial, by using. Write us ~~. a = 


WARRANTE? 


SEND FoR CATALOGUE 





THE DRILLING VISE CO., Chicago. 


FITCHBURG TOOLS. 


ATH ES and other METAL MACHINERY 


SEND FOR CATALOG E, 


FITCHBURG 
MACHINE WORKS, 


FITCHBURG, MASS, 
















48 IN. SWING. 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 














Tensile strength of ten specimens taken from an air furnace heat: 
34,260 lbs. 34,390 lbs. 32,600 lbs. 33,200 Ibs. 34,400 lbs. 
36,420 " 


sé 


34,650 ** 32,460 “ 36,550 ‘ 36,700 


DeeeVeVesesesetsse 





ROOTS’ NEW ACME HAND BLOWER.| HENRY CAREY BAIRD & CO., 
For Blacksmiths Sk . ositive Blas’ Is Durable 
Galt ut wen eae te tee INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
ane ane Fuentty Biwen, 810 Walnut St., Philadelphia. 
¢® Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


THE FOX PATENT OPEN SIDE SHAPER. 
—— 


NEW YORK. 


Please Mention This Paper. 





No springing of ram. 
No overhanging table. 
ick Return, Stroke 
nder Perfect Control. 





with. See ~ Que. 
po ores ag 


The For Machine (0,, 
. 325N, Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England 


CONNERSVILLE, IND. 
Chicago Office: 1405-10 MANHATTAN BUILDING. 


COOKE & CO., Selling Agents, 








P. HoH. & F.M. ROOTS, Mfrs. : 





163 & 165 Washington St., 





] 
| WORTHINCTON 


PUMPING ENGINE 


WATE R Ww ORKS. 
JES! SIMPLE, COMPOUND, OR 
DIES, BG. 0 scctat woris's Colnmbicn Ezpocition 1008. TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


TIME SAVED IS MONEY SAVED. HIGHEST DUTY GUARANTEED. 
STYRIAN TOOL STEELS COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 
will save you time in labor HENRY R. WORTHINGTON, 
by wearing longer without NEW YORK, 86 and 88 Liberty St. BOSTON, 


resharpening. 70 Kilby St.’ PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 


HOUCHTON & RICHARDS, || 185 to 159 Van Buren St. ST. LOUIS. Bighth 


and St. Charles Sts. INDIANAPOLIS, 64 South 
SOLE AMERICAN AGENTS, Pennsylvania St. 
148 & 150 OLIVER ST., BOSTON. 





FOR 


ALL KINDS IN STOCK. 
TOOLS 

chief Au, OS LIEW 82, BT 

ef Am. ¢e, Baey Be Be 

DRILLS, WM. JESSOP & SONS, LTD. 
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AMERICAN GAS FURNACE 60., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


AMERICAN 





















CLEVELAND TWIST ORILL CO. B® 


VELAND, GIO 





ESTABLISHED IN 1874. 99 Reade Street, New York, 


CLEVELAND TWIST DRILL CO. \véreebStok, 0 
NEW AND SECOND-HAND | SECOND-HAND MACHINE TOOLS. 





CATALOCUES ON APPLICATION. 


No. 80 Nassau Street, - - NEW YORK. 
































EnaiisH AGENCY: 
MACHINERY | ENGINE LATHES. | DRILL PRESSES. Chas. Churchill & Co., Ltd., 21 Cross Street, Finsbury, 
. | Adin. x 4 ft. Blaisdell, Taper No. 2 Four Spindle, Pratt & London, E. C., England. 
| tein. x Bf Deskion, Samer, N pong i ici ~ 
ENGINE LATHES, PLANERS, | isin. 2 lof. Binled in. Snyder, Wheel Feed Vv; 
By + BERR Rect i Bal ctr CHARLES H. ZA Fy, 
+ ‘ " é j ‘ a | J i, x a maker u nown,. Win ror Rack Geared, Power \ i >“ 
f , 7 } «v 9 3 | 16 x .. ery ae ley | on Hloliy Mfg. Co., Radial. AS B ESL ° \ 4 
is Pitch ‘ Cie | Sis. sie. see t. eres.) =GOREW BACHINE. & co, y : 
- : . wel @ . ~ . No. 1 Garvin, Wire Feed. 
Eee] wre lene (REESE. Good | 
4 ( M 2 Juenvst, Crank t 
. ~ , . Gould & } + n hy rat Ag t mi 1 at a Sharpe Automatic e Y yf 
- 1" , ‘ , 0 V : i ar igt raverse Ne 234 Pratt & W itney. ° . Z 
: It hb ; , H and 12 ge anny ey No. 3 Garvin, Back Geared, As f Z Gs 
re | iS in. Smith & Silk, Cronk, _| MILLING MACHINES, “an V7 yf 
j SLOTTERS, . Belt ne - e o - 2 Press ‘ gen us coln New on if / 
DRILLS. ' Sin: Gentes, Pridien, 1 No. 21 Garvin, with arm ny F » MM 
Seusitive Drills Im ' DRILL PRESSES. Be. § Garvin Untvereal MOLDERS BELLOWS 
naar ea BOILER BENDING | yo 1 Tre pinaicarvin: | Ro-3 Garvin One Large Planer. PATTERN LETTERS 
. _—? Iso, a large number of other machines rite for complete . ’ 
HOR. Bourne & DRILL- : ; - oa Hist, detailed deseription and prices. sit ' Made by the Pond Machine «MOLDERS SHOVELS 
ING MACHINES 8CBR ae - Tool Co. Planes 52 in “RS R } 
MMM. SUNOS |THE GARVIN MACHINE 60., oat Co, Planes 99: ie. HOLDERS RIDDLES 
plet , . 7 LAIGHT & CANAL STS. New YorK : et rs "9 h, eo - ' oon MOLDERS 1OOLS 
’ . - —re P , 
Also, 61 North 7th St., Philadelphia, Pa. “w ™ a ei a ee MNOLDERS BRUSHES 
G Pia NEW 1, 30 a ‘ ve SOIL a 
kK th M { ala Plaig 
Va 0 Ma I 1 » 4 P 
Sg Aa SECOND-HAND MACHINERY. A BARGAIN. Send for 200 page 
BALLOU TOOL-ROOM LATHE, WITH CHUCKS. * , . - lustrate 
BROWN & SHARPE UNIVERSAL MILLER, No. 1. Must be sold and removed valraled Catalogue. 
J. J. McCABE, AMES TWO-SPINDLE PROFILER. within thirty days. 





FERRACUTE DRAWING PRESS. 


E. P. BULLARD’s 14 Dey St.,) foie seinoce rower reeD ORL HILL, CLARKE & CO., M A CHINE TOOLS 
N. Y.Mach’v Warerooms. NEW YORK. The above Tools are as good as new. . 
Machinery Merchants, ' 


PRENTISS TOOL & SUPPLY CO. 
MACHINERY BARGAINS | PRENTISS Too & suPPLY co. | ca uesscmuse, | IN FIRST-CLASS CONDITION. 
G2 & 64 So. Canal St., CHICAGO, Il, . ° man 
BEFORE REMOVAL, BOSTON, CHICAGD, Ill. 87 in. Niles Tool Works Vertical Boring and Turning 


At Phenix Iron Works, Trenton, N. J. MACHINERY FOR SALE. 180 Riles Tor works Vertical Boring and Turning 


9 > eit Rend ineina s tle ECO . Machine, 2 Heads 
12 HI 7 rtic al Engine and Boile r, secc nd hand. Gin FB. Miles Slotting Machine 


bin. x6 ft. Engine Lath 7 x 20 ft. Engine Latl 20 i 1 

a. ee 9-36 and 50 in. Dr Roots’ Pressure Blowers Nos. 1,2 and 6, “ “ 2.400 Pound Miles Steam nme S new -* ieee 

ode | aes Portable D At : : agen oe "(eee os 30 in. by 27 ft. Pratt & Whitney Engine Lathe 

29 131 ; , , ( r, cuts up to & in 27 ft. 4 ! 

26 ‘ > ' ; : at - aaa ORS . % Bat — ts mR i metas be Horizontal or Floor Boring Machine, Pratt & Whit 

20 a +t) x ft. Planer , * 

29 “12 12 in. Shaper Traverse Head Lot 6% and 7% in. Shafting, Pulleys and Bearings, en, Le ee 4 

or 50 Gear Cutter, 54 in nearly new, at less than half value. : wo (2) 5 ft, Universal Radial Drills oe a 

Sl“ 18 M Ma : 22 in. x 8 ft. Ames Mfg. Co. Lathe, with Turre 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower COO RE ck CO., Head, Hollow Spindle ; 

Boiler Rolls, Punch and Shear, « 168 and 165 WASHINGTON ST., NEW YORK. 21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 











a 


Spindle 


Send for full list and prices. 19 in x 8 ft Pratt & Whitney Engine Lathe, Hollow 
Spindle 
GEORGE PLACE MACHINE co 26 in . 8 ft. Pond Machine Tool Co. Engine Lathe 
. j TO BUY FOR CASH Win. x 12 ft. Pratt & Whitney Engine Lathe, Hol 
i i ] s low Spindle. , 
45 Broadway and 86 Liberty St., oe, @2 in x 12 tt Pratt & Whitney Engine Lathe, Ho 
NEW YORK. rage-marxs First-class Second-hand Engine Lathes, low Spindle 


on flat or round at a ’ 21 in. x 11 ft. Lodge & Davis Engine Lathe, Hollow 
Planers, Drill Presses, Shapers, Milling Spindle and Taper Attachment 


STRANGE, BUT TRUE ! ! aa setae Machines, etc., address, 10 in. Bement Vertical Drilling Machine 


24in. Pratt & Whitney Vertical Drilling Machine 


Tre Kew Pr naeee Raw Hine Deans oe The Fosdick & Plucker Machine Tool Co., GEORGE PLACE MACHINE CO., 














Twist Drill, CINCINNATI, OHIO. 
ASTONISH THE Wrench, and many 145 Broadway & 86 Liberty St., New York. 
other mfrs. FOR SALE 
. FOR SALE. 


Catalogue ‘‘B’’ free. 


Te ny entcear| fet. ® PUNGHES and SHEARS. | 10-TON TRAVELING CRANE, 











any Metal. DWIGHT SLATE MACHINE CO., ne eho 46 5 i. 
They require No VAP TEORD, CONN Ss. < SS " : 
Lubricant. CLOUGH’S DUPLEX GEAR CUTTER. WAIS & ROOS PUNCH AND SHEAR 00., A. R. KING MFC. Cco., 
One pair cuts from 12 teeth (and CINCINNATI, OHIO. | Erie and ! {th Sts., Jersey City, N.J. 


all intermediate sizes) to a Rack. 
For jobbing and experimental work 


the best. 16 P. and finer can be 

mangle: ae | BOLT «» NUT MACHINERY. 
Send for Circular. ‘ COMPLETE EQUIPMENTS A SPECIALTY. 

R. M. CLOUGH,| CAR LINK, PIN AND SPIKE MACHINERY, 


TOLLAND, CONN. WASHER MACHINES, WIRE NAIL MACHINES. 
SEND FOR CATALOGUE. 


a6 RACTICAL j article . our —_* —_ limited to | Order now before our stock - 
compiecte sets with le exception c 
9 ot two or three issues and orders ¢ an of papers is exhausted. THE NATIONAL MACHINERY CO., TIFFIN, OHIO. 
DRAWING. hereafter be filled by the set only, cibcietiiio 


| A number of engineering schools 
ul 


og i tat, | LESS AO BLAKE & JOHNSON, Waterbury, Conn. 
3 | neg 


They are Noiseless 





ee and Clean. 


NEW PROCESS RAW HIDE CO.. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S. A. 




















this valuable series of articles, has The set of 92 papers will be sent b BUILDERS OF 


i J Cc 
been so great, that notwithstan ) PSS 1.S.. Can- POF r 4 
ing it has competion = 7a —. apt Seuice for $5.00, pooteata, | 208 BROADW AY, 
special_reprints of several of the | and toany foreign country for $7.00. | NEW YORK, 5 5 
(0) 5 
f) O xSS AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 
E. Ww. BLISS Co. COLD SW AGING ©) Bent Wire Goods a Specialty. Send Samples that we may 
1 ADAMS ST., BROOKLYN, WN. Y. 2-3 =— S02 S23 quote prices for either machine or the Goods. 

Chicago Office, 100 W. Washington Street. am CHINE 


STEEL BALLS 
















AND 


EXCELSIOR | SCREW MACHINE PRODUCT 
NEEDLE CO. OF EVERY oo 
Torrington, * | Cleveland Machine Screw Co, 


CLEVELAND, OHIO, 





So « > The Dayton 

x toa oe Swaging Ma. 

x= a” chine is the b : + 48 
aoe <« = gel best or all Anti-Friction 
Se | = reducing 

sS= = Pr) o and pointing Purposes. 

a= a = ~ < wire and tub- 

s= = <= ing. If inter. WE ALSO MANUFACTURE 

zac ao = ested address f 
gE e _ se asscee | AUTOMATIC’ SCREW MACHINES = 
= 2 —) 7) urers, 

load a. , 
a < a“ 


OWNERS OF 


The STILES & PARKER PRESS 60. 






WRITE FOR 
INFORMATION. 














the 


may 
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THOS. H. DALLETT & CO., 


YOBE ST. & SEDGLEY AVE., PHILADELPH’A. 


ELECTRIC MOTORS 


Specially adapted 
for driving Machire 
Tools, Cranes, Ele- 
vators, 







and other 

Machin 

ery. 

We also make 

Portab’e Drills, Hand 
Drills, Boler Shell Fp: 
Drills, Light Drill aot 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








33 Ba 56th St, 
I hie sth iE RS + a weed 


TRAVELING CRANES of 1%, 2, 3,5 and 10 
capacity, to be operated by Hand, ‘or woally or &. pune 








Presses. 


by Electricity. 








ILLUSTRATED 


CATALOGUE 


FREE. 








EMERY 
WHEELS. 
















ALFRED BOX & C0., 


PHILADELPHIA, PA. 


Builders of Standard ama Special 
Cranes of all descriptions, Double Screw 


Hoists, etc.; over 30, 
Cc ranes in mae. r 000 Hoists and 700 












P. BLAISDELL & “C0, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





seSees: ‘DROP HAMMER ° 
yo TOM DROP if 


SEND FOR CATALOGUE 


> iinet 5 Deck Mig. ©». 


NEW HAVEN.CONN. 


LAP.GEST 


poston, ed $e EwoRts 


Frank Burgess, Prop., 36 Hartford St., Boston, Mass. 


Any size or style. Spur, Bevel, Spiral, Ratchet, 
Worm, Rack, Elliptic, Internal, etc. Small or large. 


LINE INTHE MARKET 















_ TRAVELING 
CRANES 


Capacity 20,000 Ibe. 


a: 
RB, HARRINGTON, 
SON & CO, Ine. 
1515 Penna. Ave., PHILA., PA, 


SEND FOR 
CATALOGUE OF. 
MACHINE TOOLS, 


MA CHINER 
M: or Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 


WILL HOLD LOAD AT ANY POINT 








Manufacturer, 


$. W. GOODYEAR, Waterbury, Conn. 


.T. SLOCOMB & C0..-—— 
PROVIDENCE,R.1I. U.S.A. 


“A 
ae 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK. 





—> 





Send for Catalogue. 1,100 sizes of Gears, 


» | The HOGGSON & PETTIS MPG. CO, - 









WHEN YOU 


| ELORDTOW 


See to it 





45 





ORDER 


Cm Cs. 


that our TRADE MARK 


“THE HORTON LATHE CHUCK” 


Is stamped plainly on their face, all others are IMITATIONS. 


THE E.HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S.A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C., Eng. 








work. . ‘ ° 


THE CUSHMAN CHUCK 


“CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





*LANER 
FOR SALE: SALE: cuuck ESUSINESS. 
For particulars address 
G. W. 


4 Wayne Street, 


Chucks sit: 


Est’d 188. Strongest. Easiest to change. Best finish. 
Reversible Jaws (patented) giving 5 changes includ- 
ing every possible position. ILLUSTRATED CATALOGUE 
sent. Liberal discounts. Prompt shipment. Address 
W. WHITLOCK, 39 Cortlandt street, N. Y. 
Works, 1300 Hudson, Hoboken, N, J. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck 


= Reversible Jaws. Accurate 
<<«- ® Standard Independent Solid 
Shell, Solid Reversible Jaws, 
Se Strong and True 


JOR DAN, 


WORCESTER, Mass. 








“WEETLAN® 





SEND FOR CATALOGUE, 


Nw Haven, Conn. 


C7a0NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 


KC QUINT’S 


TURRET DRILLS 


For ne and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO %-INCH. 
Bonsitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


THE — DRAW STROKE ioneee, 


An Indispe sable Tt 
for all Be Woo 
t st a 




















PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England. 


‘PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful 
than any ehuck ever offered. This ome ral erie 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
partioulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL & co., 
86 Queen Victorla St., London. E. C., England. 





SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - - Conn, 
SEND FOR CATALOGUEB, 








PRATT’S 


Positin ie 
Dnll Gut, 


The best system ever devised for holding 
and driving drills, 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK GO., Clayville, W. Y. 








«VERY 
SHOULD HAVE 
MACHINIST i‘ ce ee 
OUR CATALOGUE. 
It is a 4 page cloth bound book A copy 
will be sent, express paid, to any one sending 
$1.00, ar 


the money paid for book will be re 


funded with first wder amounting to § 


MONTGOMERY & CC., 


105 FULTON STREET, 
NEw YORK CITY. 














The Andrew Patent Grip Socket. 


Patented May 14, 1889, and Sept. 4, 189 


ce 


PAT D SEPT. 4.94 





NS SHy 


Is the origina! (not gopted) device for 
holding and driving The old system 
of Straight and, Taper Shank 
Dritte. ith Andrew’s Patent 
Inclined Groove Milled in the 
hank. , % more Twisted off 
Tangs. Best Practica! Drill Chuck 
89 . in the World. Beware of Frauds. 
S Z Infringements on these patents will be 
prosecuted, Send for Catalogue. 


Vf M. L. ANDREW & CO., 


Cincinnati, 0 





+ The Mills of the Gods Grind Slowly,’* 


BUT NOT 80 OF » 
UR d 
of Lathe Centre Grinder 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 


SPEIDEL'S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 


READING, PA. 
Send for Catalogue. 


SPEIDEL & ROEPER, 


MOSSBERG MFG. CO., 
ATTLEBORO, MASBS, 
MANUFACTURERS OF 


SPECIAL MACHINERY, 


® Jewelers’ and Silversmiths’ Tools. 
NEW IDEAS! NEW DESICNS! 





Dixon’s Silica 
Graphite _ 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS- perhaps 
longer, without repainting. 


Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., jersey City, N. J. 








COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 























The following sizes of mills we keep in stock : 3in, x 5in 
8igin x5in.,4in. x6in.,5in x8in. Wealso build to order 
6in. x 8in., 8in. x12in , 10in, x 15in oe in 4 2. ir Our 
rolling mills are fitted with the Mo 
which will save AT LKAST 5 $0 PKR CKAT, UF. THe row kik 
No more trouble with hot journals. Write for particular 














wood 
WORKING 
MACHINERY 


OF EVERY KIND. 


PRINTED MATTER ON 
APPLICATION. 


THE EGAN CO, 


239-259 W. Front St., 
CINCINNATI, OHIO. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 



























‘HEAVY DIE PRESS. 








HYDRAULIC MACHINERY, ; 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, 
ACCUMULATORS, 

SEND FOR CATALOGUE D. 


< The W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors. 


204, 206, 208 and 210 East 43d St., NEW YORK. 


FITTINGS, PACKINGS, 


DLE SINKING PR 
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E AXLLING MACHINES | | WORKS CINCINNATI,O. U.S.A. > Ss 


G 
NEWYORK - CHICAGO: PHILADELPHIA: BOSTON: ST-LOUIS: Me od 


-NCINE LATHES. 
‘* and 24” furnished in lengths of 8, 10, 12, 14, 
ol 16 feet Bed. 
Lathes “Et NP FINI a | 














OUR PAT. RADIAL DRILLS ARE BEST. & GORDON 


% WYMANG G MASS. 
Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 





SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U.S. A. 


Ingersoll Heavy Slab Milling Machines, 
qermertt ig Ingersoll Patent Milling Cutters 


Ain. x 24 in. x 6 ft. nine mows ¢o) OF ANY SIZE OR FORM. 


15 in. x15 in x 4 ft. ===> VERTICAL SPINDLE MILLING MACHINES, TRAVERSE HEAD MILLING MACHINES, 


ALL FOR HEAVY WORK. 


Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


noseuanuacues) PHOSPHOR-BRONZE 


BEAR OUR 
REG.TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
fay 2 200 WASHINGTON AVE.PHILADELPHIA.,PA. 











‘ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


18 in. Crank Shaper. 





“Phosphor bronye Makers or "ELEPHANT BRAND ProserHor-Bronze_, 











36-inch x 36-inch x 8-ft. Machine. 
OTHER SIZES. 








Net Weight 
22,000 Ibs, 





Pat. Dec. 24, 1SS®. 


Give us an opportunity to name you a time in which we will 
Guarantee our machines and patent cutters to do your work. 
Write for fuller information and photographs. One of our 
Milling Machines in many instances will do the work of five 
planers. 


Y The Ingersoll Milling Machine Co,, 


Table adjusted by hand or ROCKFORD, ILL., U.S. A. 





~ Variable Foods. 1 


Ee SS 5 











“ power. Spiral Gear Drive. P.O. BOX 3450. 
- oN 
>  TELES CORE: dl es IMpR 3 PLA ER». 
P wen 7 ATH Fe ° one ae mavatene ts KEPT IN STOCK RIVER ST ROCHESTER.N.Y. 
Note These Facts. 





To raise the standard of your work is to increase your sales _ One of our customers writes us that 
they have almost double i their sales by grinding all the be arings ona machine they are mi king: and 
another says they are finishing more work on one of our mat shines “th in they did formerly with four men 


on lathes, and far superior. This is significant and proves our c ls 1im, that grinding is the only correct 
. and economic way to finish work. 
OUR MACHINE WILL DO AS GOOD WORK AND MORE OF ITIN A GIVEN TIME THAN ANY OTHER, 
WITHOUT THE WATER RUNNING OVER THE FINISHED SURFACES, Any speed of wi rk or traverse 
«* mn | of wheel between the extremes can be had instantly, without changing belts. This, together with above 
from our customers, fully establish our claims REVERSING POINTS ARE “AL Wits IN SIGHT (OUR 


LATEST IMPROVEMENT), AND CHANGED INSTANTLY WITHOUT LOOSENING DOGS OR TURNING 
KNOBS, AND HAS FINE ADJUSTMENT. SEND FOR CATALOGUE. 


CINCINNATI 0. U.S. A LANDIS BROS., - Waynesboro, Pa. 
y "s 8 ' " Agents ; England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 


France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 













/F.E. REED C0., 


Ww oreester, Mass., 





New Haven Manf’g Co., 


NEW HAVEN, CONN. 





MANUFACTURE 


ENGINE LATHES 


WAND LATHES, Foot LATHES AND|'RON-WORKING MACHINERY. 





MILLING MACHINES. CHAS. A. STRELINGER & CO., 


v ng, May vell & Moore, 
wine Agente, tit Livery svreet ew ore. | D998, Supplies and Machinery, 


B ld . tt pursh, Pa. 
————E——eErr DETROIT, MICH, 











NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 














WORCESTER, MASS. 


A A Milling Machine or - - - - 
a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








Full line of Standard 


5.C.P.F. 


22” to 36” ‘Tnclesive 


C. i. — & SONS, 


HOLYOKE, MASS. 










ommending it to the trade 
Yours very truly, 
L. W. Porn Macuine Co 


a 


4 


Manufaeturers of Best all around Drills 
. in the Market. 
Patent Radial | worse is 
| Mar. 13, Iso f 
Mr. J. E. Sxyypex 
- > Worcester, » Mas 
Dear Str:—Tt Up 
fl S right Drill, es shas de fyous 
few months sine is givin 
the best of satisfaction ary 
’ @ 8) - we sider it a fi rst-class 
i toolin every respect, both in 
ory) »* rm of every descrip- design, workmanshi » ane 
~~ \ quality of we rk volo t 
7 . —— and we take pleasure in r 
$$ lion. 
. 4 —<—<——— 
Nid (= 
See 











All sizes from 8 ft. to 10 ft. arm. WORCESTER, MASS, 


BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 


50 Different SIZES and STYLES. Cuts and Prices on Application. 
. ARMSTRONG LATHE avo PLANER TOOL. 


Used and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mfg. Co., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


DROP FORGED Armstrong Bros. Tool Co., 











J. E. SNYDER, 










p Stover Power Hack Saw). SAUNDERS’ SONS, 


and Friction Drills,. Aco 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for ripe Work, ete. 


in two sizes | 
Nos. land 2 " 
Cut 4hbe to 8 fe 
inches. Send & 
for circulars /§ 


Mfgrs. of Wood and Iron- Working Machinery 
Special Machinery to order 


23 River St., FREEPORT, ILL.,U.S.A. 
Cc. W BU RTON, London, Eng 





Cutting-off Machine § 


Both Hand and Power 
Sizes 1 to 6 inches 
Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters 

Stocks and Dies wertes rs ’ y 
ally acknowledged t as The No. 4 B Machine for Cutting and Threading 
THE wa Bees. nd for | Pipe 4% in. to 4in., by HANDor POWER, 


catalo 
Armatrong Mfg. Co., SEND FOR CATALOGUE TO 


Bridgeport, (oun. 21 Atherton St., YONKERS, N. Y. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT, 











Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
or ** Rapid Lathe Work,” by 


Capacity 2 in. ~ new method (IHartness System). 











diameter, - e Send for catalogue 


24 in. long. 





2 BY 24 FLAT TURRET LATHE. 





Mechanical Drawin q: Pra 7 and ‘ —¥ 
Desiqning ; Masonry ; Carn y a Sy Joi ye Or? ental and S§ / ut Tron 
Work ; Steam Enqineerin q (Static y. I wotive ¢ Va e\: Ra wl Baqi | 
neering; Bridge Engineering: Mn ni Hae Engineering: Pi ing and Heating: 
Mining ; Prospecting; the English Branches iy) 
The courses commence with addition in Arithmetic. so that to enroll it is | BY 
only necessary to know how to read and write \ Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review Students can 
interrupt their studies and change their residence Scholurshiy i ot 
forfeited upon failure to pay installments promptly Kach student is a class 
by himself, and has the advantage of individual direction by a competent 
instructor. Students make rapid progress in learning to Draw and Letter 
Specially prepared Instruction and Question Papers, Condensed, Simplitied 
The Steam Engineering course is intended to qualify engineers to secure 


Licenses. All representations may be relied upon 
Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. TRADE MARK REGISTERED. 


“TRACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be o rdered s On, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1894 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 
BORING AND 


TURNING 
MILLS, 


4,9, 6 fl. Swing 

















CUTTING-OFF MACHINES, 


HURLBUT-ROGERS MACHINE Co., 


So. Supsury, Mass, 
























OF STEEL 76 EDGEWOOD AVE., == H. Bickford, 
CHICAGO. LAKEPORT, ¥. £. 
W.D. FORBES & CO., BINDING POSTS, CONTACT BUTTONS FINE MACHINE WORK, 
AND 
= LICHT FORCING 
ENCINEERS, ALL ELECTRICAL MACHINE WORK. ° , 
1300 HUDSON STREET, HOBOKEN, N. J. (TWO BLOCKS FROM 14TH ST. FERRY.) DRAUCHTING AND DESICNINC. 
. - oa : é » J 
THE COLBURN KEYWAY GUTTER PPE Ss 5 ii BARNES 
. “0 7) a2 
il, fou e822 ,/2 2, I UPRIGHT DRILLS 
sizes. Combines EE Ss ro | — Od / 
many points of O° we wef] b. Te Complete line, ranging from 
ne: mo 5% Aeov|™o9Ses " our New Friction Disk Drill, 
excellence. For O° Biral=—e Pe ee BY for light work, to 42-inch Back 
rapid work and fie gzz => oS 3; Geared Self Feed Drill. 
exact duplica- 85 lz are ac « = 5 =, Send fur Catalogue and Prices. 
tion of same it has ? =w | has > Of; 
CD ‘ MO. Bs 4 z = 
| Gate no equal. Send >. 3232 Sis ee ¥, fr £ JORN BARNES (0, 
| ¥ P = w 
=C_ es eo Sf esi SE: 199 Ruby St., Rockford, Ill. 
————— = atalogue. : 5° 3 .5|/@2 mt 2 
Saas « & b= as oe 1a ENGLISH AGENTS, 
BAKER BROTHERS, ia 25 |= & * CHAS. CHURCHILL & CO.,LTo., 
365 S. Erie St., TOLEDO, OHIO. - 3k a me S & 21 Cross ST.. FINSBLUnY, LONDON, &. C., ENG. 




















458 


AMERICAN 





MACHINIST June 6, 1896 











The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 






SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


hb bbbbbbhbhbbhbbbbbeoooeoeoobebeose 





STARRETT’S UNIVERSAL 


Surface Gauge 
FOR TOOL-MAKERS. 


No. 56. Weighs, 11 0z. 4 in. 








ul riber in be used 
ise for Depth or Marking 


PRICE, $3.00. 

ls warranted. Catalogue free. 
L. S. STARRETT, 
ATHoL, MAss.,U.S.A. 
London Agents: 
Chas. Churchill & Co., 
Limited, 


21 Cross > 
Finsbury, E. C. 


otree 


VvwyvvvvvvyVTYeYeYYrYrYeerrrrrereererwrTeeS 
rrTvrvrVyTVyrYreYVreYTeYreYYyYryreryryrrr-yr-rr-w’T- 








Ab bbbbbbbbbibbbbbbbiirir tintin tn tintin in in 
bab bo bo bo bn bn bn bn be bn bn bn bn be bn bn bn bn bn bn bn bn bn bn dn bl 











POWER PUNCHES AND SHEARS. 


W.C. YOUNG MFQ, CO., "°sz"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





DETRICK & HARVEY MACHINE CO., 


BALTIMORE, MD. 


MANUFACTURERS OF THE 
ADAMS 


m= Attomatic Bolt-Threading and Nut-Tapping Machine, 


Made in all Sizes to Cut from 1-4’ to 6”. 


The threac 





The simplest and most durable machine in existence, 
fing head is made entirely of steel. 

levers, springs, caps, cases, blocks or die rings in or about 
the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 


No links, 








AMERICAN PATENT OF | 


PRN 
MULTIPLE DRILLS, 


For sale or license. 
Good profits. 


The Dusseldorf 
Tool & Foundry Co. 
Habersang & Zinzen, 


DUSSELDORF, 
GERMANY. 


S-INCH UNIVERSAL BEVEL. 


MAILED TILL JULY 1st FOR $1.00. 
CATALOG FREE. 





RE DAMOUR — 





— 





STANDARD TOOL CoO., 
ATHOLL, MASS., U. 8. A. 
MANUFACTURERS OF 





MECHANICS FINE TOOLS. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than any other 


results 


System. Infor- 


mation cheer- 


‘ fully furnished. 


E-evator Co , 


411 & 413 Cherry St. 
Philadelphia, Pa. 












‘ 
28 J corrinateicrton® svpacusen.y 3 


cu POP POPPE Os A 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 











—THE — 


PENBERTHY 
SPECIALTIES, 


For THe Goren AnD Ewowe. Ane THs Excineen@ Favonires. 















UTOMATIC InsEcTORS in use, 


85,000 Pewszrrny A : Fiving perfect satisfaction 
ander ai! conditions. Our Jes Pumps, Water Gages and Oil Cups are Unequalled. 
PENBERTHY INJECTOR CO. ovsTROIT, 


BRANCH FACTORY aT WINDSOR, ONT. MICH. 





Sano For 
Caracoeus. 


Asvomatic WATER Gace 


ODY OIL PUMPS 


The “‘_Lunkenheimer ”’ Glass Body Oil Pump 








is ea uly filled and « perated, and is inte nded ¢t be used on 
Stationary Engines, No large Engine should be without a [ 
of this kind as an auxiliary to the Sight-Feed Lubricator 
Simple, Reliable, Ornamental. This pump will be found 
very convenient in case of an accident to the Sight-Feed 
Lubricator, or to be used before starting the Engine. Our list 
of users would convince you that our Oil Pump stands un 
rivaled, and is always specified wherever the best is wanted 
Nothing so convincing as a trial. Our new Catalogue will 


post you on “‘up to date” specialties, Gratis upon request. 


THE LUNKENHEIMER COMPANY 





THE LUNKEN VALVE 





How Orten Do You Wasu Our Your Boi ers, 


and how do you doit, Did you ever apply the water 
test to them? Are you ac- quainted with the 


RUE BOILER en, WASHER and TESTER? 


If not, send for Catalogue ) which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner, 


RUE MFG GO., 118 N. Sth St, Philadelphia, Pa. 











a i 






‘ “EXCELSIOR” 
VALVES. 


THE BEST. 
Specially Designed for High Steam Pressure. 


ADVANTAGES: 
Can be Re-packed Under Any Pressure: 
Has Self-Locking Packing Nut. Can 
be Re-ground in Place. 


THE 
KELLY &2 JONES 
CoO.. 


JOHN STREET, 
NEW YORK. 


104 


Write for Descriptive Circular. 





Almond Drill Chuck, 







——— P Sold at all Machinists’ 
To be returned or paid for in3o —— — fm Supply Stores. 
days. It faces rapidly er cuts V 
rooves and all Shapes. Cutters Never Get Dull---Are Self- Mi T. R. ALMOND, 
Hardening. Has Hardeved Steel Bushings at Pin Bearings. 88 & 85 Washington St., 


Price. $2.00; Cutters. 15 cts. per set. Send for Circular. 


T. WRIGLEY, 85-87 Fifth Av., Chicago, Ill., 0.8. A. Brook yy, N. Y. 























14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., Lid 21 Cross Street, Finsbury, London. 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland. 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. It is Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 









f 


on. 
no 
old 
pid 
2st. 
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“Td ra GAD ENGINE WORKS, 
0 and Walt Ste, PRILADELPRLA 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y. 





2 styles, Built from 1 to 60 Horse Power. Send for Circular. 


BACKUS WATE R MOTOR CO., Newark,N. J. 
Also Mfrs. VENTILATING FANS, 





. SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 

accuracy by wear. 

Satisfaction Guaranteed, 

SYRACUSE 

TWIST DRILL Co., 


Syracuse. N. ¥. 





Over 40,000 Engines in Use 





Sar LIGHT RIGHT “wan fe 


aN 


Farles’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask your dealer for them or write 
irect to FARIES MANUF'’G CO., Decatur, Il. 

Catalogue free. 














THE TAYLOR-RICE ENGINEERING CO., | i | \ > Brenden {i Eating &., Cieage 


ORS TO THE 708 Locust St., St. Louis 


American Standard — and Tool Works, Wilmington D1. 


Adal | = 


Send for New Pamphlet. 


WILL SAVE ITS COST 


is SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke. 


XA 
acme Surveying lustrumelts, 





for field and draughting room. We have made a study of thi 
and our goods are warranted to be as nearly perfect as it is po ‘ssibie 
te make the m. Prices reasonable. 


CATALOGUE ON APPLICATION. 




















C4 THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


~ ONOVER 


stock HANDSOME CATALOGUE ON 


ONDENSER 
THE CONOVER MFG.CO. 39 Conrianor STN. 


OUR LATEST PRODUCTION. 














BOtVetese 
No. o Radial Drill. Something porto 
new. Advantages for all shops. Now 


ready for you. 


BICKFORD DRILL AND TOOL CO., 


SOVEVSVVVVSVSVSVVSVSssssesesse 
3 Pike Street, Cincinnati, Ohio. 


Th STEAM, | -MOFFET PORTABLE DRILL. 





















I avcuve UNSURPASSED Weighs 42 lbs. and 
‘@ Simpson's Centrifugal ASA f; ge 
Steam Separator. REAMER. T eter. 
My “ikgiase, Dry Howse, 0. a | Runs with Steam 
’ Place Separator as close to engine Will work in any _=N —oR— 


as possible, the steam taking a spiral ene 

course between the threads causes position. 

the water to be thrown by centrifugal 

| ainst the outer walls, while the 
H 


2 Compressed Air. 


et ce may rec 
also used in conv tan a eam long dis- 
tances, for Steam 2 Ha hewn 3 ers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
b and Buttonwood Streets, Philadelphia. 


TEOMAS. CET. 147 Sumner St., EB. Boston, Mass., Agent. Send for fees 


JAS. BEGGS & 60., 9 Dey st., New York, Agents. 


Manufactured by 


+ aug JG TIMOLAT, 


89 & 91S. Fitth Ave., 
NEW YORK. 











The largest and best assorted stock in America. All re nate “se ety 













MANU alah — 
| OF IMPROVED 


(panies STEAM ENGINES Mi =f 
be FUL VARIETY | Pub. 0 


| FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery, 


T AUTOMATIC 
WES ON I ENGINES 


HIGH PRESSURE BOILERS y } WESTON ENGINE CO., Painted Post, ¥. ¥. 


vf cate Sag 
nl & Co... 12 i. 
AND 1 Supply ¢ Ma eo ., Seranton,Pa, 


COMPLETE POWER PLANTS “Sees 











WA —s 
PA 














AMES IRON WORKS, “nN *? 


38 Cortlandt St., New York City. j 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 








(INCORPORATED. ) 


VERTICAL, HORIZONTAL, MARINE 


AND 


be HOISTING ENGINES, @ 


ORR & SEMBOWER, — 








VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN BRANCH, 60 8. CANAL STREET, CHICAGO 


THE_LANE & BODLEY CO, 








ALL SIZES. 
Simple and Compound 


) CORLISS ENGINES A SPECIALTY, 


HEAVY SLIDE VALVE ENGINES, 


Shafting, Hangers, Pulleys, 
Belt Elevators, etc, 














PUNCHING ° SHEARING MACHINERY 
#* »* BOILER MAKERS ROLLS. > 





Nw Dory Manuractu RING © 














Janesville , 3-5 Wifonsin. | 


ca J ig HOT BLAST NG 
es GARDEN CITY FAN CO, ; 


N T FANS: 
SEND FOR CATALOGUE E. " NUFACTURES) > EXHAUST 2 BLOMERS ere oer 


<~.- SF. BRow DW, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS. Estimates and Plans fur- 


nished for transmittin 
HANCERS, Etc. Power by . 


HORIZONTAL 















9% 









Friction Clutch Couplings. | 


———, AND 
STEAM SIRENS, 2 
— {VERTICAL 
Send for Catalogue. = SHAFTI NC. 


17 Dey St., New York. ~ Also for Erecting same 








AGO 


AMERICAN MACHINIST 








June 6, 1895 











BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. 


, standard ttn and Inter- 
y nal Cylindrical Gauges. 
Standard Caliper Gauges. 


These Gauges sold singly as well as in sets. 



















Kxyetanp—BUCK & HICKMAN 280 
f —~y—~- } Whitechapel Road ndon, F 
2OWN & SHARPE MP¢ 
ee CHAS. CHURCHILL & 
CO., Ltd 1 ¢ s St., Fins 
bury, London, E. ¢ 
a Germany SCHUCHARDT & 
os SCHUTTE, 59 Spandauerstrasse 
Be n, ¢ Small Too 
Geevany—G. DIECHMANN, An 
" t her W.6 
OVIDENCE.R.I France--FENWICK FRERES & 
Co 1 Rue Mart ** 
G. KREUTZBERGER, 140 R le Neui Puteaux 
Lt. —FRED, A. RICH, 23 So. Canal St 
F. G. KRETSCHMER, 136 Liberty St., Room 508 








_ COMPLETE MACHINE 
gis of TOOL 
= << EQUIP- 
a> MENTS. 


e —o & 
Js! Ry, BOSTON, 
—" PHILADELPHIA, 


PITTSBURGH. 
NO. 2 SCREW MACHINE, 


tHe NILES TOOL WORKS cO., 


THE ORIGINAL UNVULCANIZED PACKING. 


HAMILTON, 
OHIO. 











Jenkins Standard Packing has been severely 
tested in all positions and under all actions of steam, 
superheated steam, oils, acids, etc., and has never 
failed to make a perfect joint when properly applied. 
See that it is stamped ‘‘ Jenkins Standard Packing” 
and bears Trade Mark. 


FENKING BROS. New York, Boston, Phiiadelphia, Chicago. 


WM, SELLERS & CO, on 


PHILADELPILIA, PA 








MANUFACTURERS OF 


5s: MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, *° 
= Pulleys, Hangings, Couplings, ete, 
~ INJECTORS FORALL CLASSES OF BOILERS. 











IS 


ac GRAY PLANER. 


Manufa: tured by 
THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 
THE FOLLOWING | J. A. Fay °, Ee Co 24 South Cans al Sere et, Cnt 








MACHINERY Strong, Carlisle “k Turney Co 198 Bank Street, é etn nt 

5 - : 4 E. A. Kin-ey “& Co diel st 4th Street, C iat 
MERCHANTS CARRY | Thos, K. Carey & Bros. Co... 5 Light Str et, Baltim: 

SAMPLES. \ J. J. McCabe...... A ‘14 ‘De y Street, Ne ow York C ity 





WE BUILD 


6 SIZES OF 


SCREW MACHINES 


RANGING IN CAPACITY 
-From % inch to 2's inches. 
WITH OR WITHOUT 


GEARED FRICTION HEAD, 
AUTOMATIC FEED AND 
CHASING BAR, 











My SCREW 
« © MACHINE, 
WITH AUTOMATIC CHUCK. 


Capacity with Wire Feed % in ; WRITE FOR CATALOGUE AND PRICES. 


THE GARVIN MACHINE COMPANY, 


, IPRIGHT DRILLS, 






WIRE FEED, BACK GEARS, 


, rs As the Size and Style of Work Require. 


PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at the 
following net prices, F. O. B., Hartford, for prompt payment, viz: 
Pillar shaper - -inch stroke, with Newei ! vise, $300, net 

ie - P ‘ 875, net 
10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed 
$595: 5-foot bed 3605, 
Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 


DROP FORGINGS AND 
MACHINISTS’ TOOLS 


OF EVERY DESCRIPTION. 
UNEQUALLED IN QUALITY AND FINISH. 
THE BILLINGS & SPENCER CoO.., 


HARTFORD, CONN., U.S. A 
Chicago Office: 17 S. CANAL STREET, 





Eneland—CHARLES CHURCHILL & ., 23 Cross St., Finsbury, London, E. C. 
France—l.. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—/, BLOCK, Moscow, 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


PA, SCREW MACHINES 


FIVE Senos _ 




















SEND FOR ILLUSTRATED CATALOGUE, 


The Asherofl Manutaecturiag Ct,, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 


Kyi most Com 
plete, ¢ “ompt act 
and Reliable In 
dicator Outfit, for 
indicating hig = 
slow speed eng 
now made This 
ins yume ont re 

“ at ie 
Ww rld’s Colum 
bison Exp ition ” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work 
manship and Fin 
ish, Reliability and 
Effic ‘iency. fend for 








IRON AND BRASS W WORKING MACHINERY. 











Cuts, Photographs 


and Prices furnished on application. 





LL, MASS., U.S. A. 


MANUFACTURERS OF 


ENGINE LATHES 


_ 
- 








LOW Ek 


Special Pomphuet. 


Ofice and Salesroom, mn Lt Mt., New York, 


FIFIELD TOOL Co.. 


from 17 to 64 in. swing. 











CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices, 


THE W. P. DAVIS MACHINE CO., 


ROCIIESTER, N. Y. 


a WYMAN*GORDON 
i "| =| ag? ORCESTER, MASS. 

———_:= DROP FORGINGS 
— WOOD WORKERS’ VISES — 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, @@ 


Aeme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 








J. M. ALLEN, PRESIDENT. 
WM. B. FRANKLIN, Vice-PRESIDENT. 
B. ALLEN, SEconp VICE-PRESIDENT 



















We make the following sizes of 


12”, 14”, 16”, 18”, 20", 24”, 27" and 30” swing. Also 


IMPROVED HENDEY PILLAR SHAPERS, 
15’, 24” and 25” stroke. 
See our advertisement on page 458 of this paper. 


THE HENDEY MACHINE CO., Torrington, = 


J. B. Prerce, SEcRETARY & TREASUREB. 


HENDEY-NORTON LATHES, 


Conn. 





ats 





Laight and Canal Sts., New York, and 51 North 7th St., Philadelphia, Pa. 


PAWTUCKET. R. 1. 





IPS i DIE 


|| 


_ 


\\ 


_ 


